
SANDIA REPORT 
SAND91–1059 l UC–700 
Unlimited Release 
Printed September 1991 

Battery Test Facility Hardware, 
Software, and System Operation 

Gus P. Rodriguez 

Prepared by 
Sandia National Laboratories 
Albuquerque, New Mexico 87185 and Livermore, California 94550 
for the United States Department Of Energy 
under Contract DE-AC04-76QPO0769 

REFERENCE COPY 

C.2 

SNLA LIBRARY 

11111 II lllllllllllllllll 
8449092 

SAND91-1059 
0002 
UNCLASSIFIED 

09~”91 
178P STAC 



Issued by Sandia National Laboratories, operated for the United States 
Department of Energy by Sandia Corporation. 
NOTICE: This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States Govern- 
ment nor any agency thereof, nor any of their employees, nor any of their 
contractors, subcontractors, or their employees, makes any warranty, express 
or implied, or assumes any legal liability or responsibility for the accuracy, 
completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately 
owned rights, Reference herein to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring 
by the United States Government, any agency thereof or any of their 
contractors or subcontractors. The views and opinions expressed herein do 
not necessarily state or reflect those of the United States Government, any 
agency thereof or any of their contractors. 

Printed in the United States of America. This report has been reproduced 
directly from the best available copy. 

Available to DOE and DOE contractors from 
Office of Scientific and Technical Information 
PO BOX 62 
Oak Ridge, TN 37831 

Prices available from (615) 576-8401, FTS 626-8401 

Available to the public from 
National Technical Information Service 
US Department of Commerce 
5285 Port Royal Rd 
Springfield, VA 22161 

NTIS price codes 
Printed copy: A07 
Microfiche copy: AO1 



SAND91-1059 
Unlimited Release 

Printed September 1991 

Distribution 
Category UC-700 

Battery Test Facility 
Hardware, Software, and System Operation 

Gus P. Rodriguez 
Storage Batteries Division 

Sandia National Laboratories 

Albuquerque, New Mexico 87185 

Abstract 

This report describes the Battery Test Facility in operation at Sandia National Labora- 
tories. The test facility is used to evaluate various battery technologies. The report 
includes a detailed hardware description, software description, and system operation 
procedures. 



Section Page 

1.0 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-1 
1.1 Batleg TesLs Available within the Te# Facility . . . . . . . . . . . . . . . . . . . . , . . . . . .1-1 
1.2 Hardware Capabi.lities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-1 
1,3 Environmental Test Capabilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...1-2 
1.4 Exhausl Hoods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..1-2 

2.0 System Description . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . ...2-1 
2.1 CompulerNetworkCcmfigumtion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-1 
2.2 InlerfaceLink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-1 
2.3 HP-B3BusExlendem. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-1 

2.3.1 HP37204HP-I13BusExtender. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-1 
2.4 CenmalComputerSyslem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-2 
2.5 LineUnik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-4 

2.5.1 HFWOSeries310ComputerSys!em . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-4 
2.5.2 hfajorComponentsofaTyp]calLine Uni[ . . . . . . . . . . . . . . . . . . . . . . . . , .2-4 

3.0 SoftwamDacriptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-1 
3.1 BaueryTes[Program hTW’BT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-1 

3,1.1 Baue~TesLConfigurationTable . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-1 
3.1.2 CycleTunerTable. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-2 
3.1.3 Batte~Tes[ DataReards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-2 
3,1.4 FlowchanofN3VBT, . . . . . . . . . . . . . . . . . . . ,, ..,.....,.....,3-3 
3.1.5 Tes[Measuremenfi . . . . , , , . . . , . , . . . . . . . . . . . . . .3-6 
3.1.6 Te.slFlagDefin][ions . . , . . . . . . . . . . . . . . . . . . . . . . . . . .3-6 
3.1.7 NEWBTO~ratmgProcedurti . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-6 

~,n CO\T_IG SoflwareP:ogr2m . . . . . . . . ,3-14 
~.~,] CO\TG.D.ATDa~aFlle .,., . . . . . . . . . . . . . . . . . . . ., . . . . . . . ...3-14 
3.2.2 13RiEF.D,4TDamFde . . . . . . . . . . . . . . . . . . . . . . . . .,, ., . . . . ...3-14 
3,2.3 Func[]onsofCO\-F_lGProgra,rr . . . . . . . . 3-]4 
3.2.4 CO\TIGOperaungProcdures . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-16 

3.3 DBATlmagcDa:abase Sys[em . ., . . . . . . . . . . . . . 3-2f 
~.s,l W’ha[fiaDabb.me? , . . . . . . . . . . .~-~6 
3.3.2 Wh\UseaDa~b&se?. ..,. . . . . . . . . . . . . . . . . . . . ., . . . . . . . . ...3-26 
3.3.3 Da[abxeStruc[ure . . . . . . . . . . , . . . . . . . . . . . .3-27’ 
3.3.4 DB,4TDa[abase S[mcture. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-2% 
3.3.5 Usmgthe DBATIrna~eDatabase Sys[em . . . . . . . . ., . . . . . . . . . . . . ,3-30 

3.4 Data’oaseUpdate ProgramDATR3 . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . ...3-34 
3.4.1 hlAJR2.D.4TFileandthe TmnsferOperation . . . . . . . , . , . . . . . . . . 3-34 
3,4.2 TransfemngDaulntoDBATDaLabase . . . , . . . . . . , . . . . . . . . . . . . . . .3-34 
3.4.3 ExecutmgDATR3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-36 

3.5 NPLOTProgram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-36 
3.5.1 NTPLOTOpmtionalProcdures . . . . . . . . . . . . . . . . . . . , . . . . . . . . ...3-36 

3.6 DBPLOTProgram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..3-47 
3.6.1 Feature-sofDBPLOT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-48 
3.6.2 DBPLOTOperation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-48 

3.701herSofwarePrograms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..3-51 
3.7.1 CHAN-GRSofwareProgram. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-5] 
3,7.20FFLD SofiwareProgram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-51 
3.7.3 LIS~Softwa:eP ro~ram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-51 
3.7.4 SSER\’Sof[wareProg:xn . . . . . . . , . . . . . . , . . . . . . .3-51 

ii 



Contents (continued)

Section Page

3.7.5 NEWIDSoftware Rogram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-51
3.7.6 DBCNTSoftwareProgram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-51
3.7.7 FIXCYCSoftwarePrograrn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-51
3.7.8 DBUNLSoftwareProgram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-51
3.7.9 VWDATASoftwarePrograrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-51
3.7.10 PWRPROFH_ESoftwareProgram . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-52

4.0 BasicLineUrdtOpemtion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-1
4.1 D/ACurrentPro@rnmingCalibralion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-1
4.2 WiringDiagmsandTestStationConn~torPmouts , . . . . . . . . . . . . . . . . . . . , . . . 4-3
4.3 LioeUn.itEquipmentTumOn/OffPrwdures . . . . . . . . . . . . . . . . . . . . . . . . . ...4-4

4.3.l~uipmentTumOnProcedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-4
4.3.2 EquipmentShutdownPrexAures . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-4

AppendixA-NineChamel Batte~-TestControl Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . ..A-l
AppendixB-HighTemperatureControl’Alarm System . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-1
Appmdix C—Drawings for Batte~ T@ Facility Computer Network byout and

El~tnml Intemomw~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. C-1

Figures

Figure Page

Typ]cal BatteqT estL]neLlml . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . ...2-1
Central tiJmpu[er S:slem. ,,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-2
lmc.atlon~of HT-IB Ex[endem W’ilhm Compiler Ne[work . . . . . . . 2-3
F]ber Op[Ic Cable Connec[]ons Between HP-LB Ex[ende,% . . . 2-4
Sunplif]ed D]agram of All Devices A+.waled wi!h Cenlral Computer Syslem . . . . 2-5
Sunphf]ed DraumS of All De\’ices Asswiald wi[h a TyTical Lme Unit . . . . . . . . 2-7
HP3497A and HT349S Plu~-]n card Assemhl! Lcnuom and ln[erccmneck . . 2-8
Flowchafl ofh~W73TPro~ra,m. . . . . . . . . . . . . . . . . . . . . . . ., ...,..,...,...3-4
Flowchan of NEWBTProgram( eontlnued) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-5
Flowchafl of CONFIGProgra,m. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-15
Flou-chan of IOPROG Pro&ram. . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . ...3-16
Flowchan of PLTR46and UPDATE Progmms . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-17
CO\~G’s Ma]nkreen Menu.. . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . ...3-18
Bat[e~Tes[ Conf]gura!lon Table . . . . . . . . . . . . . . . . . . . . . . ., . ., . . . . . . . . ...3-19
Brief Pma!Scrun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-20
Cycle Tuner Configuration Table . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-21
Cycle Tes[Tlmer Res.e[Selaions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-23
TESTI Program...,,..,,.. . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . ...3-23
PLTR48%crtin ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . ., . . . . . . . ...3-25
DBATLmage Da[abase SLrucwre. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..3-?.1
Flowchafl of DATR3 Program,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-35
Flowchan of\_PLOTProgram. . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . ..3-3S
Flowchan of NTLOTPrograrn (continued) . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . ...3-39
Flowchan ofhTLOTProgram (continued) . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . ..?-40
Plo!Voll &Cur Scre-en ...,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-43
Smglc Piol Lsing Grab]!.,,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-45

.,.
111



Figures (continued)

Figure Page

25 Double Plot Using Gmf]t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-46
26 TnplePlotUsingGrafit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..3-47
27 OverlayPlotUsingGrafil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-4$
2a Multi-VariablePlo[UsingGrafiL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-49
29 PowerplexPlotUsingGraf]l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-50
30 RemoteD/ACurrentControlConfiguration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-2

Table

1

2
3
4
5

6
7
8
9
10

Tables

Page

DeviceConfigura[ionTableforIWlC03Computer . . . . . . . . . . . . . , . . . . . , . . . . . , .2-6
Bat[eqTes~Conflgurat]onTable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-2
CycleTunerTable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,..3-3
SlmctureofaBallery’DataRard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-3
TestFlagAssignmen& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-7
BRIEF.DATDala File ...,.., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-19
DBATDatabaseDefinedDataIlems . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . ...3-29
Output Generated b}’DATl13Prograrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-37
Lis[Ba:le~DataScretn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,3-42
DataI[emsfrom which[oSeled for Graphs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-44



Hardware,
Battery Test Facility

Software, and System Operation

1.0 Introduction

Division 2525 Battery Test Labomtory is a fu!]y

aulornaled battery testing fa&iliry used in evaluating varIous
baltcry tcehnologim. l%c results of time tds are used to
verify developers’ claims, cbamclerizc prototypes, ald as-

sist in identifying the strengths and w~kneses of each
technology.

l?tc Test Facility consisls of a a.ntral mmputex and
nine remote enmputer crmtredled batlery test syslcms, Data
aequird during [he battery tesling promss is sent to the
ct.nt.ral computer syslem, The lesl data is then stored in a
large database for future analysis. The ecnlral compuler
sys[em is also used in oanfiguring battery teats. These tesl
mnfiguralions are then senl 10 lheir appropriate remote
ba[lery test sites.

1.1 Battery Tests Available within
the Test Facility

The Batle~ Test Facility can petiorm a variety of
balle~ tests. which include lhe fol.lowmg:

. Life Cycle Te.s:i~g

● Parametric Testing at various [ernperature levels.
culoff parame[em, charge raw. and discharge
ralcs.

. Cons[an: Power Tes[ing al various power levels.

● Peak Power Teshng at various Stale-of-Charge
levels.

. Simplified Federal Urban Driving Schedule Tess
(SFUDS79).

The Batlery Test Facility is cipable of char@ng a
baue~ either by consmrm current. uxtstam voltage. s~ep
current levels, or any combination of them. Discharge
cycl= can be by mnstant currenl, mnstam resistance. amr-
stanl pwer. slep cumem levels, or also any combination of
them,

1,2 Hardware Capabilities

The Batten Tew Facility has bwn cmfigunxl to pro-
vide Lhe flexibility to evaluaIe a large variety of ba[le~

technologies. These technologies include Lead-Acid,
Sodium/Sulfur, Zinc/Bromine, Nickel/Hydrogen,
Aluminum/Ar, and Nickel/Qdmium batteries.

l%efe are presently 50 battery teat stations omfigured
into tbe tesl facility network. Each t=t sta[ion operates
independently, cmtaining its own tiger, load unit, and
data aquisitionkontrol channels. Of the 50 test sta~ions, 48
are configured into groups of six tea[ stations. Each group
of banery lest slalions, along with its awcialed hardware
are referred to as a Line Unit (IX’). LU numbers range tim
23 through 30.

The following is a list of battery test hardware limita-
tions asociated with each LU.

LU 23:

L~l~4:

LU 25:

LU 26:

Stations 1 through 6
Charge: O to 40 Volts, O to 30 Amps
Discharge: O to 55 Volts, O to 75 Amps,
750 Waus Maximum

Stations 1 through 6
Charge: O to 40 Volts. O [o 30 Mq-Is
Discharge: O1055 Volts. C;to 75 ,AnF,
750 Wa[ts Maximum

Stations 1 through 6
Charge: 01010 Volts. O to 100 Amps
Discharge: 010100 VOIE, 010100 Amps.
SK WatLs Maximum

Stations 1 through 6
Charge: O to 40-Volts. O to 30 knps
Discharge: O to 55 Volls, O to 75 ~Aps,
750 Watts Maximum

LU 27: Stations 1 through 4

Charge: Oto40Volls,O1030 ,.%nps
Discharge: O to 55 Volts, O LO75 Amps. -
750 Watts Maximum

Stations 5 and 6.
Charge: O to 1~ Volts. O to 200 Amps
Discharge: O to 100 Volrs, O to 200 Anps,
5K Watts Maximum
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LU 28:

LU 29:

LU 30:

Stations 1 through 6
Charge: O1040 Volk, O to 30 Amps
Discharge: O to 55 Volts, O to 75 Amps,
750 Watts Maximum

Stations 1 through 6
Charge: Oto20Volts,O1050 Amps
Discharge: 21055 Volts,O1050 knp6,
1K Watk Maximum

Stations 1 through 5
Charge: Oto40Vohs,O1030 Amps

Discharge: O1055 Volts, O to 75 Amps,
750 Watts Maximum

Station 6
Charge: O to 146 Volts, O to 100 Amps
Discharge: O to 110 VOIB, O to 103 Amps,
10K Wat[s Maximum

Portable Batteq Tes[ Syslem
Charge: O to 40 VOIM,(1to 30 Amps
Dscharge: O1055 VOIK, 010100 Amps,
1.5K Watts Maximum

50K W’a[[ Ba[leV Tesl S}slem
Charge: O to 20 VOIE, O 10 WI ,knps
Discharge: 2 10100 \’olLs, 010 ml .Mllps,
50K U’atls .Maxlmum

1.3 Environmental Test
Capabilities

The Batlety TesI Facility can test battery ter.hnologifi
al various tem~rature ranges using entironrnenlal cham-
bers and high temperature fuma=s.

Ilree environmental chambers are mn.figurd into the
Test Facility. Al LU27 lbere are two, each with an operat-
ing range from -73 to 200 “C. LU28 contains one chamber
with a o~rating range from -80 to 177 “C.

W]th the advent of Sodium/Sulfur battety testing.

several high temperature control systems have been
developed. These syslems consist of programmable
temperature controller/SCR units and MarshaUm high
tem~rature furnaces. Each mnlrol unil is capable of
several temperature ramp func$ions and set pohk. me

Banery Test Facility is cnnfigurd with 24 of Lhese h]gh
temperature stations. Each station is capable of operatl~g
from ambient 10 lCW ‘C.

1.4 Exhaust Hoods

During the balte~ ksling process, some batlery kch-
nologies emil hazardous fumes. To ven[ these fumes. [esl-
]ng is performed reside one of several exhaust htis loca!f d
throughou[ the ballery lest facility.
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2.0 System Description

2.1 Computer Network
Configuration

The Ba[tery Test Facility consists of8 battery test LUS.
Each LU is controlled by a Hl?WOO Series 310 mpuler.
Figure 1 cmnains a picional diapam of a typid LU. All
LUS are linked 10 the central computer system, The central
computer cnnsists of a HP1OW A-Series mmpuler and its
assmialed mass-storage devices. Figure 2 shows a pictorial
diagram of [he central compu(er system.

2.2 Interface Link

All computem contained within [he Battery Tesl
Facili[! are linked [oge[her through the HT-IB interface bus
(IEEE-488 1978 standard). _Ile HTIOW compu[er per-
forms as the HP-IB bus controller and the HP90C0 cmm-
pu[ers as slave devices, Each enmputer on the bus is
assi~ned a unique bus address. The HPl OW compuler is
assigneda HP-IB address of36. LU27an address of 1, LLV4
an address of 2. and so on [hrough LLT30wi[h an address of
8.

2.3 HP4B Bus Extenders

‘he physial disrancx between the cnmputer systems
cxced.s the maximum allowed under the IEEE-488 slan-
dard. To overcome this limitation, HP-III bus exlendem
have been installed at -cb cnmpuler location. KP-IB bus
extenders allow remote devicts 10 be extended to over
1250 rnelers. Each HP-IB bus extendex is linked together
through fiber optic cables. lle w of fiber optic cables also
provides electrical isolation between computer systems.

2,3.1 HP37204 HP-IB Bus Extender

‘he I-IP37204 bus extender is the device used through
the test facilil}- to inlerfacr the cnmputer systems. L-mated
on the front panel of Lhis device are lhree md]cator lamps
and a switch. The switch is a three psition slide switch
labeled MASTER, MIDDLE, and END. In the FLP-IB nel-
wor~. lhere is one MASTER and one END I-IP-IB bus
extender. ‘fhe “MASTER” bus exlender is connected to lhe
HP1OCHIcompuler and the EhTl bus extender al LU25. All
in-belween HP-IB bus exlendem are set to MIDDLE. F]g-
ure 3 identti]es the locatlon of each HP-IB bus extender
wi[hin the bat~ery test facilit}-.
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Figure 1. T~pieaI Battery Test Line Unit
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Figure 2. Central Computer System

Lmcated on each HP-IB bus extender’s back panel are
ihree 1/0 cmmeclo~. labeled PORTA PORTB. and HP-IB.
The back panel ako cm[ams a d~p swilcn. used ]n selechng
1/0 pcms for data [ransm~ks]on. AU HP-IB nus exlendem in
this s!wem w-ill have swi[ches four and f]~e se[ ]n ihe LT
pcm!ion. Ths seleckt lhe f]ber optic pm labeled PORTA
and PORT B for da:a ttansm~slon. Each pm has a l%
(transmil~ and RX (rece]ve) fibe~ op[]c mnneaor.

The 10 conneclor labeled HF-lB is connmted [o the
eompuler’s HP-IB ]n[etiacc card. The fiber optic bnk be-
tween each husex[enderis shown in Figure 4. Note lha[ the
TX pm of a bus exlender iscmnead 10Ihe RX pcm of the
nexl bus extender and lhe TX pon of [hal bus emender
connea to Ihe RX pm of lhe prev]o~s.

2.4 Central Computer System

The Batteg Test Facility centem around the HPl@30
A@Xlcmnpulersyslem o~raling under the RTE-A environ-
merm lle HP] W2AMD mmpuler is based on a d~tribuld
intelligence concepl tha! separates the processing of
inpul~ou[~ul (I ‘O) inskuciions from thal of olher instruc-
tions. Tle Ccn[ral Prwessor L’~1:(CPL-) resides on 2 s]ngle
printed mall board and fea:ures a full> microprogrammed

bi[-slice cmtrol prcwes.sor, which exwules one million in-
sruchons per second (.6 hlIPS). The RTE-A operahn~
system is a real-time multitasking. mulliuser env]ronmen~.
The opera[ing s~-s~em suppons progam development m
FORTfL&N 77, Pascal, BASIC, and lWcroll CMMassembl~
language.

Physically. the I-IPIOOOcompulcr system is cmf]~red
wi[h four 512K byte memory cards, one memory prcassor
card, one A61D CPU card, Ihru HY-IB ]nterfam ards, one”-
system cmsole ad, and a RS-232 mux card. All cards are
cmlained in a 20 s101mmpuler ekwis. Figure S shows the
lu[ion of tich ard within the 20 S1O[mmputer chassis.
TYe HTIOXJ mmputersystem is cmnfiguti with 247 mega-
by[es of max-s[orage spau and 204$K byles of memo~”.

Figure 5 shows a simplified diagram of all devices
~iated with the mntral computer system.

Every device =sociatd with the HPICW computer is
identifid during system generation time. Once the opem[-
ing sys!em is generated and lhe system bcmted, a hstmg of
all these devius can be obtained. Table 1 h.sts the de~’ices
preseml!’ configured in[o lhe HPl~ compu(er system.
Nole Lha[each lnd]~]dual devla has a devvx uni[ number
(DL!), HP-IB selea code, and device address assl~nmen;
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2.5 Line Units

2.5.1 HP9000 Series 310
System

.

.

Computer .

HP35731A 12-inch monochrome displa}-

HPW21A keyboard

HF9122C dual 3.5” flexible disc drive.

The Batlery Tes[ Facility consists of eight LUS. I&h
2.5.2

LU is czmtrolhd by an HEXMl Series 310 compu[er. The
amputer operates off the 89561-66525 proces.wr board, * ,.

Major Components of a Typical

This prwxssor board fealures the MC6SOI O micropnx~-
A Lypical LU cmnsists of the following.

smr, whicn oprales al 10 hfhz. Additional features kclude .

the following:
.

● 1 megab!le ofmemo~
.

● 1 RS-232 I ‘O pm and 3 HP-IB mlerface pm.s

2-4

HIZXDO Series 310 computer system

HP3497A dala acquisilionkmtrol unil

9-channel bat[ery [esl control uni[
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Table 1. Device Configuration Table for HP1 000 Computer

DU Number Device Type Select Code HP4B Addre8s Card Location

1

2

3

4

5

6

7

8

9

10

11
—

16

17

18

21

22

23

24

25

26

27

28

29

3(1

—

33

34

~~

36

37
—

4Q

45
—

71

72

73

74

75

SyWem console

CS80 Disc DriveHP7914

CS80 Disc Drive HF7914

CS80 Disc Drive HF7957

20

27

27

27

System Line Primer 27

Mag Tap Drive

HP-IB Bus Controller

Floppy Disc

Floppy Disc

CS$O Disc Drive I-IP7908

G&3 Disc Drive HP7WS

CS80 DISCDrive HP75Q8

CS-80 Ta~ Drive I-LP7908

HP-IB Bus Controller

HlWKN3Series 310

HP9WOSenes 310

HP90WSenes 310

HP90W Series 310

HP9W(I series 310

HlW030Serifi 310

HlWY30Senes 310

HPXk30 SenL< 310

HP-IB Bus Controller

HI%030Serie5310

HP8? Compu[er

HFW72 Plotter

HP!XM5 Compu[er

HP-IB Bus Con[roller

CS80 Tape Dri\e

Remo[e Terminal Rm151A

Terminal FIP150

Term inal HP2397 color

Terminal HP150

Terminal I-IP150

33

27

27

27

27

27

27

27

30

30

30

30

30

30

30

30

30

33

27

23

23

23

23

23

—

3

3

4

6

3

36

5

5

0

2

2

7

3;

1

2

3

4

5

6

7

8

36
~

3

4

5

36

2

mux ch.1

mux ch.2

mux cb.3

mux ch.4

mux ch.5

slot 7

slot 6

S]016

slot 6

slot 11

slot 6

slot 6

slot 6

slot 6

S]016

S1016

slot 6

slot 8

s1018

s]01 8

slot 8

Slo[ 8

slot 8

slot 8

S]018

Slo: 8

slot 10

Sloi 10

Slol 10

slot 10

slot 10

Slol 11

S]016

slot 9

Slol 9

slot 9

slot 9

slot 9
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. 3 dual-channel high arrent crmtrol units

● 6 HP626SB DC power supplies

. 3 dual-channel AC~C electronic load units

● 1/0 patch panel.

Shown in Figure 6 is a simplified drawing of the
hardware devia mmtained wi[hm a typical LU. The fol-
lowing 1s a brief descriphon of all major devi~ cmtamed
in an LL1.

2.5.2.1 Test Controller

The Hf5K)O0 Series 310 mmputer sewers as the lest
mkcd.ler for the LU. The computer executes software that
~trols all battery testing o~rations for the LU. These
operations include switching each battery between charge
~d d@arge lest modes; performing testmeasurements;
cxmlrolling test atoff parameters; and maintaining alarm
monitoring. The cnmputer also ccmtains various software
routines that allow for communi~(ion with Lhe HPl~
mmputer system.

.- 3-,!,..—,

..&- II l— -,-,,

Figure 6. Simplified Drawing of All Devices Asswiattxi with a Typical Line Unit
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252.2 DataAcquisitiodControlSystem ●

TheHP3497A data aequisitionhntrol unit’s primary
function is to act upon mmmands sent from the test Omtrol-
ler. ‘Ilis unil performs the actual test measurement um-
trols the charge and discharge test currenLs, and the
operation of alJ high arrent mntac40rs in the system. This
unit cmsisls of a front panel keyboarcUdisplay, a real-time
clock, HP-IB interfaa, voltmeter, and 5 I./O slots in which
a variety of plug-in assemblies can be ima!.led. The
apabiLities of the I-IT3497A have bezn expanded by the
addition of HP?+198A extender ckmsis. The HP3498A con-
tains 10 additional 1/0 plug-in S1OIS.The location and ty~ ●

of each plug-in assembly are shown in Figure 7.

The following is a brief description of each plug-in
=mbly used by the HP3497A Aquisiuon/Control unit:

. HP44421A 20 Channel Guarded Aquisi[ion: .
This a=embl}’ uses reed relays [o multiplex sibmals
[o the D\%I, Each ~hannel consis~ of HI. LO. and
GUARD input lines,

HP4442220 Channel T-couple Acquisition: Tins
assembly uses red relays to multiplex signals to
the digital voltmtier. Each channel ccms~~ of
HIGH, IJ3W, and GUARD inputs. TIIis assembly
also inexxpomtes a special isothermal ccmneclor
block to allow thermcmuplc ampe~tion. A
tberrnistor is lecatd on channel 19 of this assemb-
ly. The thermistor monilom the temperature of the
card and is also used to corraly dculale ther-
mom.rple ~dings, All tbermumple rypes may
be amnected to the assembly.

HP44428A 16 Channel Actuator Output: This as-
sembly consists of 16 mercury wetted form-C
single poledouble throw relays. ~ch relay func-
tions individually and can wfely switch 1 Amp at
l@3 Volts DC.

HP44429A Dual Voltage D/A: Tlms assembly
conskLs of nvo O to +10 Vol[ programmable vol[-
age sources each with a maximum currenl ou~pu[
of 15ma. These assemblies are @ to cmnuol the
remote arrent programming inputs of each tes[
stat]on’s charger and load urms,

1! -–c —— _

P

l——-- :
—

+++++%’ .:-”

I

I
~1

. . . .

Figure 7. HP3497A and HP3498 Plug-in Card Assembly Imcations and Lntercmnneck
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2.5.2.3 Nine Ch8nnel Battery Test Control Unit

Tle nine channel battery test amtrol unit crmtrols the
operalion of the high curren[ mmactors for up to nine test
slations. me unil also amlains several batlery testing
=fety features. Features that tied for higkdlow battery
voltage levels, high test carom levels, and for tesl mnrroller

- or Hp3497A), saftware lockup cmditlons.

2.5.2.4 Dual Chsnnel Reley Chessis

The dual channel current control unit conLains several
high current ccmtactors that switch battery tesl currents
between DC power supphes during charge periods and
electronic load units during discharge periods. The unit
p~vides two modes of operations, SINGLE and COM-

BINE. In the SINGLE mode of operation, the bauery is
dmectly mmeual to the electronic load unil during disc-
harge periods. This is used when tesling batteries with an
operalmg voltage greater than 4 Volts. In the COMBHW

mcde of o~ration, the charge mode pwer supply is mn-
neued in series wilh the electronic lwd uni[ during dis-
charge periods. This is d when testing batteries with
voltagfi less Lhan 4 Volts. % Dmwing section for chassis
layout and electrical schematis

25.25 Bsttey Charging Unit

The battery charging unils for mosttes[systems utilize
HP626SB, 0-40 V014 0-30 Amps supply. In some sysIems,
the HP6260B, 0-10 Vol~ 0-100 Amp supply is A.

25.2.6 Battery Load Unit

l%e battery load units for most lest systems utilize
AC/DC Inc.)s dual channel elecmonic load units. ~ese
units have a currenl range from O through 200 Amps, with
a maximum power dissipation of 750 Waus. In some tes[
syslems where higher power levels are needed, Digitec’s 5
kilowatt electronic loads are used.

2-9



3.0 Software Descriptions

The following smtions describe the software programs
[hat are used by the Battery Tes[ Fadity. The descriptions
are inteuwionally brief and we included as a guide 10 help
understand the Wucture of the progmrns. For a mmpleie
discussion of the software capabilities of the HP1OW and
~ computer syslems, the reader should refer to the
appropriate progmrnmers referenat manuals fumistwl by
Hewletl-Packard.

The Software for Lhe Batte~ Test Faciliry is caie-
goti into two groups The firsl group contains sof~are
that resides in lbe HP% Ill computers. ‘fhe wmnd group
catlains software that mides in the HPl (XKlarnputer. All
the software in the first group has been combined into one
large program call.d NEWBT. TIIis progmrn cmtains ap
proximately 5CKKllines of @e developed m BASIC 5,1.
NEWBT amtains software routinex tha[ mnmol all batle~
testing operations for a Line Unit (LU). The second group
antains software progams CONFIG, DATK$ NTLOT,
and DBPLOT. The soflware in this group has been
develop in FORTRAN, The following sec[ions briefly
descnoe these sofware programs.

3.1 Battery Test Program NEWBT

NEWBT is a sof~are program that controls all batle,~
[H[ operations. This program ESwrit[en in FIT Basic 5,1 for
the HP9CKKl Series 310 compu[em, NYV~T allows [he
operalor 10 execute any of several baltery besM hsted In
SecLlon 1.1. In addilion, hYWBT allow-s [he operator to
configure a ba[teV tes[ locallj (at Iesl mnroller) or remote-
1} (by recewing it from Lheczntral cnmpuLer). Ophon< for

real -t]me plots of any tesl parameler vemes lime are also
available. _lle bean of the o~ra[ion for [he NEWBT prc-
gram litis vrithin Lbe Bat[ery Test Conf]gum[ion Table and
the C}-cle T]mer Table,

3.1.1 Batte~ Test Configuration Table

The Batte~ Tes[ Configuration Table con[ains entries
that ]denLify [he followlng for each bat[e~ under tes[:

●

●

✎

✎

✎

●

●

Batte~ identif]czilion number

Identifies battery manufacturer

Anp-hour rating of batlery

Presen[ test mode of ba[[e~

Tes[ measurement s-canner channels

Tes[ measurement muhipki[ion factors

Deha s[ore Percenugm

● Test measurement
levels

values high and low alarm

● High current exwactor actuator channels

Table 2 lists an example of the czmtems of a typical
Battery Test Configuration Table for a battery under evalua-
tion. There are six such tables per LU that mrespnd 10the
six t=~ stations available on each LU.

The folloting describes in detail each entry contained
wi~h in the Batlery Test Configuration Table:

~ # — A numeric value assigned to the batLery used
in identifying the battery throughout its lest
life

Manufacturer — Ccmtains the mme of the battery
manufacturer and i~ manufacturer iden[if]a-
tion number.

Nominal Amp-hour Rating — The capacity rating of
the batte~.

Test Mcde — lndicales the presenL test retie of the
bane~,

Charnel — These entries correspond to a scanner

Muhi.

channe: imaed wi[hin the I-IT3497A Da:a
Acquisi:lun/Control unit. me pref~ “V” slg-
nif]es a vollage reading, prefix ‘“A” a curren!
reading. and prefm “T’ a Iemperamre reading.
The suffixes “-K” or “-J” indicate [!P of
therrncmuple used. A”- l” enq s]gnifies an
inactive sanner channel.

Factor — These entries cxmain boLh scanner
readin~ multiplication faaom and del~ da[a
stom,ge factors. l%e scanner multiphtition
faaoris luted to the left of the “-” and 10 the
right the del Ladata slorage faaor. The scan-
ner charnel measurement readin~ is mult]-
phed by lhe scanner multipkation factor.
The delta data storage faaor Lriggen a reard
of test data measurements to be saved, For
example, when lhe present -nned read]ng
exaxds Lhelast stord reading by this percenta-
ge, the present data is saved.

High I.imit — These entries ccmlain tigh alarm values
for cxmqxmding -nner channel readings.
If this value is exaded, the bat[ery is placed
in an open cmxi[ s~te and is les[ mode IS
changed 10 MOhlTOR,
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Table 2. Batte~ Test ConfigurationTable

ID # Manufacturer Nominal Amp-hr Rmting Ted Mode

489 Exxcm VTl 13 120 MONTKIR

Poettion Channel MuIt. F8ctor High Umit Low Llmlt

1 Vo 1-.05 10 1

2 Al 10CKL.O5 50 0

3 T82-K 1-.05 45 10
4 V2 1-.05 3 .7

5 V3 1-.05 3 .7
6 V4 1-.05 3 .7

7 -1 1-.05 ltxl o
8 -1 1-.05 100 0
9 -1 1-.05 1(XJ o

ConnwtfDisam Chargc~iXh Cycle Timer #of cycles

o 1 0 1

LcmvLimit — ‘l%ese entries exmain low alarm values
for corresponding seamer channel readings.
If this value is gr=ki than tes[ measurement.
the balte~ is plaoxi in an op circuit stale
and its mode is changed 10 MOh~R.

ConnWlj’Discon — ?Ws emn emresponds to relay
amualor channel w][hin the I-IP3497A da[a
aquisi~ionkcmtrol uni[. If this rela! is de-
energized, the batlery is in an open circuil
slate. If this relay is ener@ed, lesl currenl is
allowed to flow lhrough the ba[[eg,

Charge ~ischarge — This entq’ mrreqmnds 10a relay
acmalor channe! within lhe HP3497A dala
acquisi~ioni’conlrol unit. If [his relay is de-
energized and the connedldiscmneu relay is
energized, the battery is placr-d across the
charge power supply. If this relay is ener-
gizd, and the ccmnec[ldlsmnnect relay is
energized the batteq’ is placed across the load
unit for dwhargi~g.

Cycle Timer — This entry contains the number of
minules the batlery has been on a particular
lest Fried.

#of Cycles — This entry tmttains a value qual to the
number of t=! cycles lefi 10 pen-orm.

3.1.2 Cycle Timer Table

The Cycle Timer Table emtains k-sl periods (mock)
that form a lest cycle. There ean b a maximum of 12 lest
periods in a lest cycle. The following are valid test periods
entries: LNTT WAIT, INfT CHARGE, lNIT DISCHG,
WAIT. CHARGE, DISCHARGE, POWER, PEAK.W’R,

STRIP, and SHORTOUT. Test periods with the prefix
Ih~T are performed only on the first cycle of a cycle set.
There can be multiple WAIT, CHARGE, DISCHARGE.
POWER, and PEAKPWR periods within a test cycle.
Numeric values following tesl period entries are used in
keeping tmck of which lest perid is to be exaled.

Each test period contains a correspmding sel of test
parameters. Test period parameters determine lest period
lengths and cutoff values. Detailed descriptions of test
parameters are dsmssed later in the report. Table 3 lists an
example of a typical Cycle Timer Table, Each ba[tery under
Iew has its own Cycle Timer Table.

3.1.3 Batteq Test Data Records

Dting the batte~ testing prexxss, test data is acquired
and SIOKZIon lhe LU’S mass storage device. The tesl data
is ccmfigurd into a 16 element record before being stored.
The first element of a data ~d amtains the battery
identification number and teal flag, which identifies the test
mode. Test flag definitions will be discussed later in Lh:s
repon. The semnd and third elemenls of a dala record
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Table 3. Cycle Timer Table

Pre8entCycleTimer Config New Cycle Ttmer Config

Modes Times Modes Times

Wi%l-rl 5

DISCHARGE1 146-1OV5

W,Al-E! 5

CHARGE I 150-10%5

STRIP1 999-16

amlain the date and time this da[a was generated, The date
element is in a MMDDW format and time in a I-IHMMSS
format. lle fourth and fifth elements @ntain the battery
vollage and test current. Elements 6 lhrough 9cmtain Amp
hour removed. W’au hour removed, Amp hour returned and
Wall hour returned values. The values for these elements

are calculated and accumulable during the tesling process,
Recmd elemem 16 mnlains lhe batlery lempemture as
idenliiiai in the 13altery Test Configuration Table. The
contents of elements 10 through 15 depnd upon the sarmer
channel [ypes identified in positions 4 Lhrough 10 of the
Batlen Test Ccmf]palion Table. Table 4 lMLSth~ struc-
ture and ]dentifl= each element of a data record.

Baueq data remrds are stored on da[a disa amLained
wilhm the LU’S mass-s[orage unil. These data dixs are
created prior [o running batLe~ tests, here should always
be a gwi supply of nev- 3.5” data discs on hand.

The battery data din contain two da[a files, called
DATA and POINT. DATA is crated with 4800 fixed
length data re.mrds. POINT cmmins two I&bil numeric
variables. The first variable m referred 10 as the. L pointer.

It is used to reard the number of data records presently
s[ored on the data disc. The second variable mntaim lhe N

winter. l%is pointer is sel qual 10 the number of data
remrds seated on lhe di~ normally 4803.

~ each data rmrd is stord onto the disc. the Lpointer
is increased by one. When thispinter reaches the value of
the N Winter minus 15, [he data disc is said 10be full.

3.1.4 Flowchafi of NEWBT

Figure 8 cmtains a simplifmd flow chafl of the NEWBT
software program. The software =n be dn’lded in[o three

Table 4, Structure of a Battery Data Record

Element

1
T
L

3

4

5

6

7

8

9

10
11

12

13

14

15

16

Description
Batlery lden[iflcallon number and TM Flag

Da:e (forma[ MA413DIT)

Time (format HHMMSS)

Ba[[ery Voluge

Ba~[ery Current

Amphours Removed (calculated)

Wa[lhoum Removed (calcula[d)

Amphours Re[umed (calculatti)

Wat~hours Returned (calculatul)

User Defined

User Defined

User Defined

User Defined

User Defined

User Defined

Battery Temperature
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groups of operational procedures. The following briefly
dsscusses each of the Utrec groups.

The first software group contains subroutines [hat irli-
tialize array variablfi and allow users to mcdify emries in
the Battery Tew Configuration Table 10 create test cycles.
When the software is fi[ ex-ted, il initializca all numeric
arrays; this takes ap~xirnalely a minute. After the in-
itialization of program variables, the operalor is asked to set
up some syslem parameters such as LU printer address,
thermistor chame~ and timeout channel. W operator then
configures all bauery tests such as se~ battery KM’,sa.nner
channels, alarms limits, start tesl mcde, number of cycles,
etc. Once this has been cmnpleted, all battery terns are
staled. Changes 10the Battery Test Gnfiguration Table or
the Cycle Test Tuner Table can also be made after the testing
protxss has st~d.

The semnd software group mntains subroutines that
perform [he actual battery testing pruxs. This is ac-
compbshed by checking the TEST MODE entry in the
Batle~ Test Cmflgurauon Table for an enmy not equal to
INACTIVE for each of the six test stations. If this is true,
Ihen lhe batteg test will follow [hat which was created in
the Cycle Tesl Tuner Table. One cycle is equal to one
complete rolalion through the Cycle Tes[ Timer Table tes[
period entries.

When a cycle is completed the hTWBER OF CYCLES

ent~’ in the Ba[lery Test Configuration Table is reduced by
one. When NUMBER OF CYCLES equals zero, the bat-
te~ is placed in a MO\7TOR lest mcde, Lnthe MOKITOR
tesl mock, [esl measurements are made u][h the bat[eq in
an open clrcuil s[a!e,

The third software qoup con[ains subroutines that per-
form Ihe I ‘O cmmrnunlcatlon with the central compu[er
s)”s[em (HP1OCO). This software includes subrou~inm tha!
allow the Battery Test Conflgurarion Table and lhe Cycle
Test Timer Table to be recei~red from lhc un[ral computer
system ;suhroutines tha[oulput lhe lc-stsla[us ofeachba:[en’
to the cmmal cmnpdter; subrou[lnes [hal lransferba[teq’ Les[
da~ rards from the mass storage de~ice to Ihe mrtml
rmmputer syslem; and subroutines tha[ lransfer graph da[a
to lhe central compuler s! ’slem for the genera~ion of rea]-
tlme plols.

3.1.5 Test Measurements

Tes[ measurements are performed on every ballery no[
in an INACTIVE tesl mcde. Measuremen~ are made once
a minule and at the stan and end of each lest pencxl. ‘IYL.c
is performed in the SCAN subroutine, Within the SCA\’
subroutine sof[ware. tesl hmlts are also checked

Onu battery testing begins, a 1 minute interrupt k
enabled. TMs interrupi is dirded to the ~MER_SER-
VICE subroutine. The TIMER_ SERVICE subroutine

chaks the test mde of each battery in the system for lest
mdm nol equal to INACIWE. If this is true, lhe SCAN
subroutine is executed. At the completion of the SCAN
subroutine the CYCLE subroutine is executed for all test
❑odes not qual to MONITOR. Within the CYCLE sub-
routine, lest ~rid OAoff parameters for each aciive tm are
checked. If a test Pried is mmpleted, a pointer, CYCLE
variable, which keeps ~ck of test penmj execution, is

incremented by one. The CYCLE variable now pints to
the next tesl pericd within the Cycle TesL Timer Table. If
thk is the last test ~riod of a cycle, the NUMBER OF
CYCLES variable within the Batte~ Test Gmf]guration
Table will be reduced by one, the CYCLE pointer will be
set to the 6rst test pericxl of the cycle, and lhe tmt period
will be started. These operations take place for each balte~
contained in tie LU.

3.1.6 Test Flag Definitions

A destibal in Section 3.13, batleq’ tes I flags are
stord as the fractional part of the firsl elemerd in a dala
record. Test flags are used to identify batteV tes[ ~riods
when analyzin~ 161 data. All battery test pericds have a
particular test flag assigned to them. Table 5 lists all test
flags and defines lhe tml pmod assigned 10 hem.

3.1.7 NEWBT Operating Procedures

3.1,7.1 Installing and Running Software

The hYWBT software propam, the Batleg’ Tes[ Con-
fl~umtion Table, and the Cycle Test Timer Tesl Table are
conlained on a single 3,5” disc Before the hYWBT
software program can be installed. the BASIC 5.1 opratlng

sys[em must & running. Perform Procedure 110 install the
operating syslem.

Procedure 1. Installing BASIC 5.1
Operating System

(1) –
.— ---- --- .-

(2)

(3)

lhe l—llWJWWnes 31(J cOmputer must be m
the off state,

Install the BOOT SYSTEM DISC into the left
drive of the HP9122 dk dri~-e Unil.

Switch on power to the mmputer. This au[~
matically installs the BASIC 5.1 Operating
.syslem. me installation is mmplete when
the 03p) ’righl information is displayd on the
scr=n.

The hTRTIT battery test sofware can now be ins[alled
in[o the Hl%Q03 Series 310 compu[er. TI-IIScan be ac-
compkshed by pforrnin~ Prcxxdure 2.



Table 5. Test Flag Assignments

Flag Description Test Period

.00

.01

.02

.03

.04

.05

.06

.07

.08

.09

#lo

.11

.12

.13

.14

.40

.41

.42

,43

.44

.45

.44

.rxl

.9(5

.97

Stan of Cycle Test

!Wrt of Initial Discharge Period

Initial Discharge

End of Inilial Discharge Period

Start Wail Pericd

Wait Period

End of Wail Period

San of Discharge Period

Di.wharge Period

End of Discharge Period with more cycles
forlhmming

Start of Charge Period

Charge Peried

End of Charge Period with more cycles
forthmming

End of Charge Pericd and End of Tesl

End of Dixharge Period and End of Test

Stafi of Peak Power Tes[

Cument at 65.7% of OCV

OCV before Pak Power Tesi

Smti of .W secmd Peak Power Test

Peak Power Test Discharge

End of Peak Power Discharge

End of Peak Power Test

Ba[[eD in Opn Clrai[ Sta[e

~~ Alarm vaiue r~ched

High Alarm value reached

All test perids except INACTIVE, MONITOR,
and PEAKIWJR

INIT DSCHG

INTT DSCHG

INIT DSCHG
IN-I-l-Wm, WMT, STRIP
INIT WAJT, WAIT, STRIP

NT W.-MT,WAIT, STRIP
DISCHARGE, POWER

DISCHARGE, POWER

DISCHARGE, POWER

CHARGE

CHARGE

CHARGE

CHARGE

DISCHARGE, POWER

PEAKPWR

PEAKPWR

PEAKPWR

PEAKPwTi

PEAKPWR

PEAKPWR

PEAKPWR

MONITOR

Procedure 2. Installing NEWBT Software Procedure 3, Setting NEWBT System

(1,)

(~)

(3)

Parameters
The BASIC 5.1 oprating syslem musl have
been prewously installed; ifnol, ~rform Pr@ (1)
cdure 1.

InsLall the NEWBT program disc in[o the left
dri~re of [he HP9122 d~c drive unl:.

En[er (he following command: LOAD
(2)

“NEWBT,700,0”

The NEWBT software program is very large and takes
a mlnule or so 10 load. AJler the sofware ]s loaded. il can
be execu[ed. procedure 3 describes aLl[he steps required to
execu[e and configure hYW73T syslern parame[em.

(3)

To execute lhe NEWBT program press the
RUN key (f3). The following message will be
displayed: “Please Wait.” At th]s polnl
NE~TIT inilial.ms all program variables.

The following queSLion is asked:

Please enter printer select code and ad-
dress?

AU LUS have the prinler’s selecl tie and
address set 101001. Answer this queshon by
entering lCK)l,

The following question is asked:
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The present system themnistor charnel Ls
79. Do you wish to change this (Y or N)?

The following are the therrnistm channel %-
signments for each LU.

LU 23 = 79 LU27= 119
LU 24 = 79 LU28=79
LU2S=79 LU29= 119
LU 26 = 79 LU30=79

If ruining NEWBT on an LU wilh a thermis-
tor channel that diffem from (he default sel-
ting, answer Y to tiis quesLion, else answer N,

If you answered Y, lhe following question is
asked :

Enter a new thermistor channel number:

Answer this question by entering (he new
lhemis[or channel num her.

(4) lle following question is asked:

The present system time out channel is 4.
Do you wish to change this (Y or N)?

The following are the sys[em time out channel
assignments for Mch LU.

LU~3=4 LL127 = 4

LU24=4 LU28=4
LU25=4 LL! 29=119
LU26=4 LU3(J=4

If you are running N7EWBT on a LLTw’l[h a
system IIme-ou( channe! lhal diffem Corn the
de faull setting answer Y [o this ques[ion. else
answer N.

If you answered >’, lhe following queslion is
asked:

Enter a new system channel number:

Answrer [his question by entering a new sys-
tem hme-ou[ channel number.

(5) me following quewon is asked:

Is this computer &ing used to tfit batten=
on high temperntu~ stations?

The following LUS are mnfigured wilh high
temymture tesl s!.ations; 25, 27, and 28. If

you are running NEWBTon any of these LU,
answer Y 10 this question. If you answerd Y
lhe following question will be asked:

Enter high tem~rature alarm output
channel (slot#, relay channe]):

The following are the high tempemture alarm
channel &lgnrnen& for the LUS that are cxm-
figured with this option.

LU 25 = slot# 14, relay channel 15
LU 27 = slot# 4, relay channel 13
LU 28 = slot# 14, relay chmtnel 15

Enter the slot# and relay channel aSS@MICXIl

for tbe high lcm~ratm alarm output that
cmresponds to the LU presently running
NEWBT. Next you are esked the following.

Enter low temperatm alarm output chan-
nel (slot#, relay channel):

l%e following are the low temperature alarm
channel alignments for the LUS hat are mn-
figured with this option,

LU 2S = sloM 14, relay channel 14
LU 27 = slot# 4, relay channel 12
LU 28 = slot# 14, relay channel 14

Enter the slot# and relay channel assignment
for the low temperature alarm output thal um-
responds to the LU presently running
NEWT.

You have now ompleted the initial system setup. It is
now time to mnfigure the Ba[tery Test Configumtion Table
and the Cycle Timer Table, These tables reside in bolh the
centml ampu[er system and on the NEW’BT progmm disc,
Prccedure 4 detibes how to reaive this information from
the cenLra] computer sys[em. Prtiure 5 desuibes hou (o
read t.lmsinformation from LheNEWBT prop-am disc,

Procedure 4. Receiving the Teat Configur-
ation Table from Central Computer

(1) The following question is asked:

Will you b receiving Battery T& Con-
figumtion Table born @ntral computer?

Answer Y to this question, You will now
nolim Lhe mesage “1/0 WWT’ blinking on
lhe screen. l%is means NEWBT is waiung
for Lhis information to ame from the amtml
mmputer. The tmnsfer is initiahxl at the
central a)mputer side. This opm[ion is dis-
cussed in Section 3.2.4, Procedure 5,
Downloading Batte~ Test Configuration
Table.

,&+ Lhe Batten Tesl Configumtion Table is
bein~ recm’ed, lhe following message is d~-
played:

Received configumtion blwkfor ID # XXX
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Pr@ to Produre 9.

Prooedure 5. Reading Teat Conflgur&tion
Table from NEWBT Program Disc

(1)

(2)

(3)

(4)

‘fhe following question is asked:

Wilf you be ~lving Battery Test Con-
flgumtion Table born eentnd computer?

Answer N to this question.

The following is now prompled:

Lnstdl pi-ogmm dk into dix drive O and
pressCONTINUE key!

Insefi the NEWBT pro~m disc into the left
drive of me HP9122 Disc Drive unit and press
the CONTINUE key (f2). ‘he following
mes~ge is displayed:

Reading configuration army (PLEASE
Wm)

After the Battery T& Configumtion Table has
been read from di~ [he following question is
asked:

Would you like to modify the cofllgumtion
army (l_ or N)?

If you answerd N 10th~ question, prc=axd to
Procedure 9. By answering 10[h& ques[lon,
a listing of all batlery identification numbem,
manufacture=. Amp-hour ratings, and tes[
modes for each bal[ery presently ecmtained in
the Bat[eg Tes[ Configuration Table are dfi-
pla!ed.

lle following is prompld:

Enter lD# of battery you wish to modify:

En[er one of lhe bat[ery ID#s lis[ed.

Procedure 6. Modifying Battery Test Con-
figuration Table Entries

The Batlery Test Cmfiguralion Table for the lD#
entered is now displayed on lhe screen. F]rst. no[e lhat the
entry under the BAIT JD# heading is underlined. The
underline indi~tes enmies thal can be modif]ed. !%xond,
note the special func4ion key lisl. To make changes to an
entry, change the underscore tumor location, modify the
Cycle Time Timer Table, or exit from this saeen, you must
u-w the spxial funclion keys fl through E.. The keys are
defined as follows.

fl = “MODIIV” Enables en[~ presently
underhned 10 lx mdifial.

f2=”” Nol used.

f3 = “EXIT’ Allows you to exit from
this neen.

f4 = “TIMERS” Changes screen 10 the
Cycle Timer Table where
test pa-ids are seated.

f5 = “UP” Moves the undersmre up
one eny.

f6 = “LEFT” Moves the underscore 10
[he lefl one entry.

f7 = “RIGHT’ Moves the underscore 10
the righl one entry.

t%= “DOWN” Moves the umlerx.mre
down one enwy.

If ycu pr- fl 10change [he underlined entry, that emry
will b highlighted. Then simply type in your new value.
Note lhat there is a 15 character limit per ent~.

If you change the BATT ID# entry’, note lhat you must
ent~ a bat[ery identification number (4 digits maximum).
Also, indicate whether lhe test slation this battery is mn-
neud to, is REL4Y or D/A cm.trol.bd. All tesl sW-ions on
all LUS can be mmtrolled eitier way. Please note that the
RELAY or D/A designation must begin on lhe 6th characier
powtlon of the BAIT ID# enky.

By selecting the E+ key, the Cycle Timer Table is
displayd. Prcmdure 7 diwmses how to ueale, modtiy, and
delele tes[ pnods within [his lable.

fier sel=ting lhe EXIT key (.El) go to Prwedure 9.

Procedure 7, Creating, Modifying, and
Deleting, Test Periods within the Cycle
Timer Table

The Cycle Timer Table contains test perim.ls (mdss)
that form a ba[tery Lest. No[icx the screen mntains lest
period entries lhal he under the “Presenl Tesl Cycle Cni!fIg”
and “New Test Cycle ConfIg” headings. ‘he presenl con-
tents of the Cycle Timer Table lie under the “Presenl Tes[

Cycle Config” heading. When new lest periods are
generatd, they appear under the “New Test Cycle Conflg”
heading.

Note the hwding “Use spaial fi.mc[ion keys to create
your test cycle.” Use SI-IHT+funuion keys for lowercase
test modes. Each les[ pericd is assignti a special funclion
key. The following lists these assignments.

fl = “]-WAIT” Initial Wail Fend

Z! = “I-CHARGE” lnilial Charge Penmi enl~

f3 = “1-DISCHG” Inilial Discharge Pencd enu-y

f~ . ,1~~, Wai[ Period entrj
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13= “CHARGE”

f6 = “DISCHG”

f7= “POWER”

m= “EXIT’

shift f] = “SHORT’

shifi f2 = “STRIP”

Charge Periml enlry

Discharge Perid ent~

Cmstant Power Discharge
Period entry

Return to Batte~ Tesl
Configumtion Table

.%Orlout Period entry

Strip Periwl entry

shift f7 = “PEAKPWR” Peakpwr Test ent~

shif[ i% = “ER4SE” Erase lasl test pried enu-y.

The following describu how to create lest pericds
using the special function ke~’s. Nole thal answers in ““ are
enterd as shown; items m [ ] are oplioml parameters.

Key fl “1-WAfT”

By selecting the fl key, an Ih~TIAL WAIT tesl
pericd entry is cr=ted. The following question is
asked:

Enter INlTL4L WAIT pencd cutoff parameter
(time).

Enter lhenumberof minule.s lhe wait ~rim! is [olasl.
This test period will be performed oncx during a
cycle sel. During a wrait period, lhe baltery is placd
m an open CKCUI[slalc.

Ke~’ f2 “1-CK4RGE”’

B) selecling lhe f2 key, an I\_ITLIL CHARGE les!
pericd ]s crea[e.d. The followlng ques~~on 1s asked:

Enler IN ITI.4L CH.4RGE period cutoff
parameters (time”- “[volt s’’l’’’]ahr over-
chg” % ‘“]am~)

En[er [he maximurr number of mlnules this period
can Iw[ followed b)- a “-.” Then, enter an oplional
vol~~e culoff~’alue followed by a “V” or an op~ional
Amp-hour overcharge percmLage followed b]’ “%.”
Tle Amp-hour overcharge prcmage is based on
the C.apacit}”ra:tig of the ba[[ep. This value LSmn-
tamed in lhe Batte~ Test Clmfgmation Table.

If this lest station is DIA cmntrolld. then end lhfi
en[qr by staling a charge current level, 7%is Lest
period will be performed once during a cycle sel.

Key E! “1.DISCHG”

B} selecling lhe f3 kc}. an I\7TIAL DISCHARGE
[es! period is crealed. The following ques~lon is
asked:

Enter INITIAL DISCHARGE period cutoff
parameters (time ”-”[vdts” V“]DOD” % “)amps)

Enter the mafimum number of minks this period
can lasLfollowed with “-.” Tbeq enter an optional
vohage cutoff value followed by a “V” or an optioml
depth-of-discharge (DOD) percentage followed by
“%.” The depth~f-discharge pecoentage is based

on the qmcity rating of the battery. This value is
contained in the Battery T6t Ccm.@uration Table.

If tti teal station is D/A controlkd, then end this
entry by slating a discharge current level, This tesl
period will be @ormed oncz during a cycle set.

Key f4 “WA.lT’

By selecting the f4 key, a WAIT tesl periti enq k
cmatd. The following queslion is asked:

Enter WAIT period eutofT pammeter (time).

Enter the number of minutes the wail pencd is to lasl.

Key fS “CH4RGE”

By selecting the f5 key, a CHARGE tes~ @oci IS
creaed. The following question is asked:

Enter CHARGE period cutoff parameters
(time”. H[[volts” V“]ah.roverchg” % ‘]amps)

Enter the maximum number of minules this period
can lasl follow’ul by “-.” ‘hen, emer an optional
voh.agecutoffvalue followed by a “V”or an optional

amp-hour overcharge percentage followed b}- “‘%.“
Amp-hour overcharge pereenmge is based on the
capacity rating of lhe batten. TMs value M ccm-
[ained in the Ba~tery Test ~nfigumuon Table.

If this lest station is DIA cmtrolled. lhen end [his
entry by stating a charge current level.

Key fli “DISCHARGE”

B) selecting the f6 key, a DISCHARGE ml period
is crealed. The following question E asked:

Enter DISCHARGE period cutofl pammetem
(time” -”[[volts” V”]DOD” % “]Chi’’/”low]amps)

Enter the maximum number of minutes this period
can last followal by “-,” Them enter an optional
voltage cxtoff value followed by “V” or an optional

deplh-of-discharge percentage followed by “%.”
The depth-of-discharge ~rmntage is basal on the
capacity rating of the battery. This value is ccm-
tained in lhe Battery Tesl Configuration Table.

If this tesl stalion is D/A czmtrolled, then end this
en[ry by statin~ a discharge curren! level m one of
[WOways. ‘fle firsl is a pulse discharge. En~er a
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high and low carrent levels. Nole that pulsed dis-
char@ng is ~ to ~~l,ale battery resistanm. The

secmd E a cmstant current discharge. This Mdone
by simply enlmng a current level.

Key f7 “POWER”

By selczting the !7 key, a CONSTANT POWER lest
period is created. The following question is asked:

Enter CONSTAh’T POWER discharge pried
cutoff pmametem @me”-” [volts ”V”]watts)

Enter the maximum number of minutes this pencd
can last followwl by a “-.” Then, enter an optional
voltage culoff value followed by a “V.” If lhis test

station is D/A mntrolled, then end this entry by
stating a wattage level.

Shift fl “SHORT’

By sehxting the Shift f7 key, a SHORTOLT test
periai is cre::Id. The following question is asked:

Enter SHORTOUT pwiod relay channel and in-
itial cunent level (cM”.” am~)

Enter ~heSHORTO~relay channel number for this
tesl slation. If lh~ [es~slahon E D,’Acmuollai. lhen

enter a “-” followed by an initial shorting currenl
letel.

Shift t2 “STRIP”

By selecling the Shifl f%key. a STRIP test pried is
crealed. lle following question is asked:

Enter STRfP period pmmetem (time”- “chan-
nel# I

Emer lhe number of minutes ~his paid is to lw
followed by a’’-.” ~em en[er[he s!npmlay charmel
for Ibis lesl sta[ion.

Shift f7 “PE,&KPWR’”

B~ selecllng the Shift 1%key, a PE.&K POWER lesl
penti is creald. The following question is asked:

Enter PEAKPWR period parameters (initial
DOD’’ %-Hocv’’7c”)

Enler lhe pcrcenl deplh-of-dwharge of the batte~
where (he tesl will be execuled Follow this with a
“%-.” Then, emer the percentage of the battery’s

open circuit volt-age a[ which lhe tesl will be ~r-
forrnd. Thh value Mnormally 50% or 66.7%. Fol-
low this wi[h a “%.”

Procedure 8. Continuing with NEWBT Initial
Test Setup

Would you like to mcdify the mmflgumtion
tahie (Y or N)?

If you entered Y, go to Step 4 of Prmdure 5.

(2) The scmzn now lists the battery test header
options that are available within NEWBT.
llte following question is asked:

Enter the number of the hauler you wish to
use for this test (1, 2, or 3)?

Once you twe chcsen your header, NEWBT
displays a “PLEASE WAIT” mesage for
about 10 seconds while NEWBT ezmverts the
Bartery Ttst Ccm.@uration table to numeric
arrays.

(3) The following question is now asked:

Would you like to read the AMPHR &
WATTHR data fk (l’orN)?

The AMPHR & WATT-D? dau files are used
by- the system administrator when he E con-
tinuing battery tests af[er making software
changes to NEWBT. This question should
almost always be answerd N.

(4) The screen now displays the following mes-
sage:

Put ail seiect switches in the REMOTE
position. Instail a battery data disc into
drive Oofthe HF5J122discdnve unit. Press
the COh-TIh’UE key (f2) when this is com-
pleted.

Normally two data discs are used: one in
drive Oand tieolher in drive 1 of the HP9122
disc drive unit. insefl these discs and press f2
key.

(5) me sum now lists each ID#, hlanufacturer,”.
Capacity Raling. and Start Tes[ Mcde for each
batlery contained within the Battery Test Cm-
figuration Table. Also displayed are the
values for the L and hT pointers from the
POINT file on the data disc. This =an is
automatically cl~rul in three semnds. The
following question is then asked:

Start data transfer record pointer k XX
Do you wish to change this (Y or N)?

The transfer ~inter is used during data trans-
fers between the central mmputer and the
LUS. The data transfer winter, referred 10 as
PNTR. is equal 10 the last daLa disc record lhal
was previously transferred. When slarttig

(1) ‘ITe following quewon is asked:
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(6)

(7)

(6)

(9)

NEWBTtAisvalueshould beset to what it was
when the pro~m was last sloppd.

Note that the value for the data tmnsfer pointer
displayed on the screen is equal 10 the L
@nter, This is more than likely wrong, so by
answering N to this queslion the following
question will be asked:

Enter a new ream-d numbr where data
trnmsfers will begin:

Enter the new value to the data transfer pin[er
(TN-l-R).

The screen now lists each ID#, Manufacturer,
Capaci[y mting, and Start Test Mode for all
batleri= mntained wilhin the Batlery Test
configuration Table, The following question
is asked:

Enter the ID# of the battery you wish
plotted:

Choose a batlery from the list displayal on lhe
screen,

The screen now lists the a~railable data items
[hat can be ploued. hTWBT plols two dala
i[ems on one saeen. The following quesuon
is asked:

Enterde numberof the vanabieyou wish
to plot on graph A:

Code numbers for each data ilern are listed to
Lhelefl oflhe dala ilern, En[eratie number,

Now the following question is asked :

N-OWenter scaling parametem for this data
item ~ma~, min. di~~:

Enter lhe maximum and minimum value you
expect this variable to reach. The div \)alue is
normally the maximum value dividd by lhe
minimum value. Note, ~ch value must be
separaled by commas.

The following ques[ion is asked:

Enter axle number of the variable you wish
to piot on graph B:

Code numbers for each data item are listed to
the lefl oflhe data Item; en[er a de number,

(10) Now [he following question is asked:

Now enter scaling parameters for this data
item (max. min. di}-):

Enter the maximum and minimum value you
e- lhis variable 10reach, Tbe div value is
normally the maximum value divided by tie
minimum value. Note, each value musl be
separated by commas.

Pr~ure 9. Bettefy Test Key Aeeignments

You have now completed the initial setup of NEWBT
program. At this @tt, NEWBT takes over. It scms [he
Batte~ Tes[ Ccm.figuration Table for active test modes.
Tests are smed basal on each batteq’s test mode.

tier all active battery tests are shrted, a one minule
interrup is enabled which ~rfomns tesl measurements and
checks test pericd cutoff parameters, lltis interrupt is
enabld in the SET-INTERRUPT subroutine. In this sub-
routine the spal function keys get =ignad. Tlere are
two group of key assignments, primary and ~dary.
me primary key group cnntains key assignments thal affect
the battery ksting pros, while the smndary key a-ssign-
ments are used mainly to provide services,

The following is a Listof lhe primary key assignments.

fl = “Halt Program”

f2 = “Pause Program”

n= “Change Config”

f4 = “Tes~ S[atus”

f5= “Re..set 1/0”

f7 = “More Keys”

t% = “Pause !%ftware”

The following is a Lisl
ments.

fl = “Print Clmfig”

f2 = “Change Disc”

Ends Battery testing and
stops NEWBT execulion.

Pauses battery tests and
NEWBTexecution.

AIJows changes to be
made to the Ba[teg Tes[
c-onfi~umtion Table and
Cycle Timer Table.
SW Pr~ure 7.

Prints a brief tes[ status
summary on each batten’
under tesl.

Resets 1/0 pinters NO
and JO, enables 1/0 interiup~”-
from central mmputer.

Displays se-mnda~ key
assignments.

Suspends execution of
NEWBT, battery [es~

remain active.

of tie sanda~ key assign-

Prints the contents of the
Battery Test Configuration
Table on the system pm[er.

Changes the defaul: mass
slotage devme. If the defaull
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devim is drive O, then il is
changd to drive 1, or if i[ is
drive 1, then il is changed to
drive O.

f4 = “Change Plo[ Idn” Provides a means 10
change plot parame[em.
Set Wure 9, Sieps 6
through 10.

E= “Graph Sczwn” Enables graphi= sum,
displays graph chosen in
Procedure 9.

f6 = “AI a meen”@ Disables graphics screen,
changa 10 default screen.

ff=” Dump Graph” Copi& m graphics xmen
to the syslem ptiter.

f8 = “More Keys” Displays the primary key
assi~menLs.

Procedure 10. When Software Errors Occur

Most soflware errors are user generatd, When a
software error is deleud, NEWBT suspends alJ ba[le~
has, displays the error message. and pauses. Al this pint,
the system adminismator should be cxmtac[ed. If tiis is nol
possible, perform the following.

(1) bok up error @e in BASIC 5.1 Referenu
manual.

(2) If the error tie penains to a variable, the
variable can be chmged [o eorre-cl the error,
To do this. sunp!y fmd the line where Ihe error
was created. Tlms can ix found from a bs[:ng
of NEW’F i program or by [yping EDIT

XXn. where XxXx is lhe line number [hal
crealed (he error. Find lhe variable tha[
crea[ed the error and change its value. Once
lhis is done. press the COh~NUE ke} (f2).
NEWBT should stan all lests and ccmtmue
nonmally.

(3) If the error was generaled in one of the 1/0
subrou[lnes, it is very difflcul[ [o recmer
from. TV Lhefollowing:

a. Typ in PAUS=l and pr~ CONTINUE
key (f2).

b, When NEWBT suspends (this will be
known when a underscore appears at lhe
lower right-hand comer oflhe screen) type
in COhTDWJE 1615.

c. When key label assignments appear on
screen, press lhe STOP key (loated in the
upper lefl-hand comer of [he keyboard).

d, Type in CONTHWE 1895. M the me
mor ❑=age appas on tbe scree~ ty~
in CONTINUE 1895 again.

e. When the secondary key ~ignmen~ ap
~ on the ~n you have recmvere.d
from lhe error.

f. Nex4 p- f8 key (“Mine Keys”) then
press f8 key (“Pauw Software”). Now
pres the ~NTINUE key (f2), this resets
all interrupts.

g. Done

(4) If the error cmde is 3 or 121, or if tie other

-very methods do nol work, perform the
following.

a. Slop the progcam by presing the STOP
key.

b. Remove the data disc from the defaull disc
drive and insert the program disc.

c. Ty~ in PNTR and hit return key. This
value is tie 1/0 data tmnsfer poin[er; write
il down.

d. Type in ASSIGN @AHR [o
“AH_ARRAY”&MSDS

e. Type in OUTPUT @AHR;AH(*)

f. Type in ASSIGN @HR to ●

g. Type in ASSIGN @U’ATT to
“WH_ARRAY’’&MSDS

h. Ty~ in OUITLT @WATT; WH(*)

i. Type in ASSIGN @WATT TO *

j. Type in ASSIGN @DATA to
“CDATA’’&MSDS

k. Type in OUfl%JT @CDATA;
CDATAX(*) note: xx is equal to the Lme
Unit ❑umber.

1. Ty~ in ASSIGh’ @.CDATA Kl ●

m. Press the LOCAL key then the RE.SETkey
on the Line unit’s HPM97A data acquisi-
tiodczm[rol unit.

n, Make software changes at this @nt.

o. Run NEWBTfrom scmtch w Prtiures
3 lhrough 9. On Procedure 4, S1ep 1
answer N; you want 10 read Batlery Test
Configuration Table from the program
dsc. On Procedure 5, Slep 3 answer K;
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you do not wan[ 10 change (hf@uration
Table. On Prccedum 9, Step 3 answer Y;
you do want to read the AMPHR and
WATTHR data files. On Procature 8,
Slep 5, answer Y; emer the claw transfer
pinier value you have written down.

p. All battq testsshould now be a[ the same
pint they where when the error cnm.mul.

started from a central location. (%tilguring tests is ac-
complished through Lhe MODIW subroutine and IOPROG
son program. An opemlor ~lezts the battery to be modi-
fied, cxmfigures a [es~ then downloads the test cxynflgumlion
to he LU. The test then begins, CONFIG also provides
data transfers, batiery teststatus information, LU system
information, and real-time data plots and shows a block
diagram of [he test facility.

Data transfers cam between a aeleuod LU and the

3.2 CONFIG Software Program CONFIG progmm. When a user selects a elala transfer
operation, CONFIG szhedules the UPDATE program 10

CONFIG is a software program hat resides in the
p&forrn this task. The UPDATE program int~pts the

ecntral corrrpuler. This progam is ❑airily used 10remotely NEWBT program al the selected LU and requests this

configure batlery t=ts, but it alM provides data transfers operation. After the next data measurements are made by

from LUS, batlery lest status information, LU system infor-
NEWBT, claa records are sent staling at the PNTR data

mation, and real-time data plots; it also shows a block
transfer pointer and cndrng at the value of the L pointer.

diagram of the lest facility. ‘he CONFIG program is made
up of four programs: the father program, CONFIG, and the
son progmms, IOPROG, PLTR48, and UPDATE. Figures
10, 11, and 12 show simplified flowchans of the CONFIG
program and i~ slave progarns IOPROG, PLTR48, and
UPDATE. All programs are written in FORTRAN 77.
Like (he NEWBT program, the heart of lhe CONFIG pre
gram is within the CONFG.DAT and BRIEF.DAT data
files.

3.2.1 CON FG.DAT Data File

‘The CONFG.DAT table contains the test cmfigura-
tions for all bat[enfi under tesl wilhin the Bat[ery Test
Facility. CONFG.DAT is similar 10 the Bat[ery Test Con-
flgurallon Table in the NEW13T prokgram. Tne only dif-
ference is two addl[lonal en[ries for da[a lmintem 10 the
BRIEF.DAT dau fde. See Section 3.1.1 for a cmmplete
discussion on the contents of the COh~G.DAT data file,

lle data is receivd by the UPDATE progmm, which,
in turn, saves it in a data file died RTEMP.DAT.

At the completion of the data tmnsfer, a message is
pnnlui showing the number of records transferred and the
start and end remrd number in RTEMT where the dala
resides.

Battery lesl status information can be obtained from
each LU within the Iesl fatity, This is ~mplished
through the STATUS feature of the CONFIG program.
This operaLion is used to update the Baltery Tesl Ccmflgura-
tion Table within the CONFIG program, This opera[ion
also generates a listing of the present baltery test status of
each battery umtained within lhe selected LU. The o~ra-
t]on is acmmplishd through the IOPROG son program,
,4n operator wlects an LU. and after aboul a minu[e, the lest
sta[us information is printed and the cmfiguralion table
updated.

Each batteg”s Cycle Timer Table is also cnn[ained wilhin
LU system information m be obtained for each LU

the COhYG. DAT fiie. For a complete discu=ion on [he
eonten~ of lhe Cycle Tu-ner Table, see Section 3.1.2.

wi[hin lhe Batle~” Test Facility. This IS accomphshed

through the INQUIRE feature. The fNQUIRE operation

3,2.2 BRIEF,DAT Data File gener~[es a IM.ng of the present system parameters of a,
select LU, The listtig includes: LU number, present value

The BRIEF.DAT fde cnn[ains @nters and 1/0 Line of the PIWR @n[er, number of data reumds presently

Uni[ addresses for each bat[ery con~incd wi[hin the Battery stord on disc, maximum data recmrds psible on the
Tes[ Facili[y. The BRIEF. DATdah file is set up to handle present s[orage device, and current mass storage de~tice.
up to 50 bal[ery assi-mments. Table 6 lists an example of
the conlen[s of the BRIE F,DAT da[a file, The
COhTG.DATposition en[rim point to a row l~tion within
the CONFG. DATfile where this battery’s 16( confi~ration
is located. Configuration Table psition entries pint to a
row IOca[ion within an LUS Ba[[ery Test Conflgura~ion
Table where this batle~’s lest ccmflgumtion is lmted,

Real-1ime graphs of bauery voltage and curren[ versus
time can ah be acmmplished by the CONFIG program
through the PLOT feature. The opmtor selects a bauery to
be plotttxl and the graph is generatal on the lemninal. me
operator has several op[ions horn which to select to manipu-
late the graph. The graph plots the data for the las[ 24 hours
for Lheselecled batteg’,

3.2.3 Functions of CONFIG Program
A simplifid block diagmm of the tesl facility cm be

The purpse of ~he COhWIG program is to pro~ride a obtained by the CONFIG program through the D1SPL4Y

means by which all ballery lesh cm be mnflgurd and SYSTEM fea~ure. The diapam is generated on the ter-
minal and. if lhe opemtor w-ishes, it can be pnnled.
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Figure 11. Flowchart of 10PROG Progtam (Note: the program is invoked by CONFIG progmm, see
previous page)

3.2.4 CON FIG Operating Procedures

3.2,4.1 Executing CONFIG Program

The CONFIG progmm is lwakd in the /OPERA-
TIONS directory. To mn lhis program, ex~ute [he cmm-
mand CONFIG at the Cl prompl. The wmeen will display a
listing of all batlenes and their ~iakcl LUS amtained
within the Battery T=t Faciliy. The display should look
similar 10 thal shown in Figure 13,

Nolim each LU ccmLains six [ml sta[ions. Under each
test slalion heading il Lsls batlery ]denliflcation numbers
and tesl modes for every baltery in [he sys[em. This Ls[lng
may differ from wha[ ]s actually cmnlained on the LUS
themselv~. If lhis is the case, a STATUS opraiion cm be
exe.cu[ed to update [his hshng. This will be dlsmssed later

in this demment. Notie that ~ch battery’s test mcde title
is shonenui M [hat all bat[eries may be cmtained on a single
saeen.

This -n is referral [o as CONFIG’S main menu
display. Through this scrmn all of COh~G’s functions are
iti[ialod. Functions are executed through spxialkey assign-
ments listai along the bottom of thesueen. The key assign-
ments are as follows:

fl = “Cr=te” Used 10 generate a new tesl
station en~ in the Test
Cmfiguration Table,

f2 = “Modify’” Enab16 operator 10 make
changes to a ba[[e~’s les:
conflgurallon.
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i3 = “Dnload” Transfers a blak of [he f5 = “P1O[”
Tat Gmfigumtion Table
for a battery or full LU to
i~ asscnated LU.

f6 = “Update”
Updates lhe Test Ccmfigur-
alion Table with information
received from [he LLIs,

f4 = “Slatus”

f7 = “Keys”

Generales a graph of the las[
24 hours of test information

for a selected batte~,

Performs a data transfer from
a seloxd LLTinto COFWIG’s
RDATA.DATfile,

Displays COh~G’s seam.
da~ key assignments,
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Test System Configuration Table

Test Controllers

Station 1 Station 2 SIalion 3 Slation 4 Slation 5 Station 6

LIX3 : 200)MO~R 92511NACT 357 JlNAcT 39511NAcT 39611NAcT 503~Am3
LU24 : 4/lNA~T 71/lNAcT 451/lNAcT 45011NACT 199/lNAcT 497/cHRGl

LU25 : 500/lNACT 5011’DSCH1 300/MONTR 515/lNACT 489/lNAcT 477/lNAcT

LU25 : l/MONTR 2/MOtWR 3/lNAcT 4/Moh7R 5/MoN-rR 6/lNAcT

LU27 : 512;WAT1 5C7/WArTl 50 BIWAJT1 509/’CHRGl 51 O/WAml 511/WAlT2

LU2B : 469/lNAcT 470/INACT 471/MCINIR 506,’WAIT1 299/lNACT 474/INACT

LU29 : 442/lNACT 402/lNACT 42 B/lNACT 4Q/lNACT 50411NACT 514/DSCHl

EIEIEI

Figure K!. CONFIG’S Main Screen Menu

f8 = ‘(Exit”

The follo~’ing
assi~nments:

f] = “Cop}” c“

fl = “S~s.lern”

t3 = I’DIp 10-’

Ends CONFIG program.

is a kit of CONFIG’S smmdag’

Prinls lhe contents of lhe

key

Tes[ Configuration Table on
the syslem prinler.

Displays a simpliflti dia-
gram of Baue~ Tes[ Fac-ili[y
layout.

Displa!-s a screen lha[ Lisls
each ba[[e~’s ID#, Rcmm#,
LU, Address. De\’ice Address.
and Brief array Posillon.

f4, L<. f6 = no[ asslLgned

fl = “Inqu~re” Reads syslem inforrna[ion
from seleaed LUS,

The following are o~ra[ional procedures for each of
the special funalon key asslgnm, ents:

Prwedure 1. Creating New Test Configur-

ation Table Entries (Create)

This function is nol presently available,

Procedure 2, Modifying Test Conftgur8tion
Table (Modify)

The !vIodifj”o@emtion is used to change entnes in the
Test Conhguratlor. ,.?le. To m:llaie lhispruss, press [he
MODI~ kej’ (f2j. The followlng ques[~on IS asked.

Enter tl) # of the battery unit to be modifml:

Answer lhis by enlering the idenlifi=lion number of
the battery 10 be mcdif@. The number you enler must be
lisled in the Tes[ System Configuration Tablet

The screen now displays the presenl con[ents of lhe
mnfiguralion army for lhis battery. The screen looks
similar 10 that shown in Figure 14. Asaiated wi[h lh~
screen are s~ial function key assignment listed in Figure
14.

fl = “Modif~” Enable a change 10 the ent~
presently h@dighted.

n = “store” Cl@ates the Test Configur-
auon Table wilh the enlnes
shown on the screen.

f3= ‘(Brief’ D~plays a scrun showing
(he presenl cmflgura[lon of
lhe Brief array for [h~ baueq.

f4 = “Timers” Displays a sueen similar 10
that shown in Figure 15.
Enables the operator 10 make
changes to the Cycle Timer
Table.

fs = “up” Moves the highlight up one
row localion.

f6 = ,L~fi,7 Moves the highlight to the
lefi one co!umn.

f7 = “R]gh[” hfoves the highli~h[ to
ngh[ one column,
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Table 6. BRIEF,DAT Data File

CONFIG.DAT LineUnit Configuration
Bettery lD# Poettion Addrese Table Poeltion

935 1 23 1

934 19 23 18

933 37 ~ 35

932 55 23 52

931 73 23 69

930 91 23 86

450 109 24 1

451 127 2a 18

lhrough

500 739 29 86

510 757 30 1

511 775 30 18

512 793 30 35

513 811 30 52
514 829 30 69

515 847 30 86

:7 5752A V=GR CS=.CEdV CAPACTY 10 MOX WA-:

CAJ9=AT10h

FACTOa

1-05
lmo..3o

1-5C
1-05

1.05

1.05

1- C5

1-05

1.05

HIG+ VOLTAGE

LIU-

40

12

400

40C

400

400

3

3

3

LO\’. VO-::::
LIVT

1.3

0

30C

F@re 14. Batten Test Conflgumtion Table
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bnfig ID B : S13

-lost one of the follwang kavc tomdafy thm magmment ● tracs

Figure 1S. Brief An-ay Semen

f8 = “Down” Moves the highlight down
one column,

To exit from this screen and return 10 CONFfG’s main
menu [ype m EX and press the ENTER key.

Procedure2,1 Changing Configuration
Entries (Modify key)

Use the UP, LE~, RIGHT. and DOWTi s@al func-
lion ke!’s 10 imghliphl the enlry you u%h 10 change. If you
are changing the ba; [e~’s iden[iflcalion number, you don’[
nd to include the tes[ sLation lYP (RELAY or D;A). But,
you w-ill have to make the cmresponding chan~e to the
batle~-’s ID# in lhe Brief array. ~Is will bc covered L~
Prwxiure 2.3.

Once lhe en[~’ to be changed is highlight, press the
MODI~ key (fI). ‘fle en[n will then s:an blinhng and a
m.essqe showing the presen[ value for [his entq will be
d~played across [he bo[[om of the saeen. TM message
looks similar LOthe followng:

PRESENT VALVE: XXXXXX, ENTER NEV’
VALUE (IO charactem max.)

Enter the new value and press ENTER key. H this
change was 10lhe balle.~’s [es[ mode en[ry. COhTIG would
check its s~llin~ for legal lest mmle entries. If CONFIG
finds lhal [hfi IS an invahd tesl mmde, II will be changed to
the INACfWE mwle.

Prmedure 2.2 Saving Configuration Entries
(Store key)

This operalion is ve~ simple; just prex the STORE key
(f2). This transfem all the enmies hsled on the screen 10 the
Tesl Configumtion Table. The Tes[ ConfiguraLlon Table is
then upda[ed on disc. The disc file u’here i[ is slored is
called COhTG, DAT and IS loca!ed m lhe /OPERATIONS
dmec[og.

Procedure 2.3 Changing Brief Array Entries
(Brief key)

Brief array entries should be changed whenever a
change has tin made to the battery’s identtieahon number
or when battery test stations or LUS are changd,

When selecting the BRIEF key (f3), a new screen
appeam similar lha[ shown in Figure 15, The Config IIM
entry comes from the previous screen (mnflguration array),
The Brief ID# LStie baltery ID# czmtained m the brief amay
for this mnfigumtion array block. The CMfig ID# and the
Brief ID# should be the same; if not, one musl be changed.
The Contig Position entry is a value that points to the
statiing row number wi[hin lhe Test Cmfiguration Table
where the cnnflgura:ion army for [his bat~e~ exists. The

LL’ Address value cmrrfipmk to [he LU where the ba[le~
is located. The Device Position value pin[s (o the sLaning
row number within the Ba[[ery Test tinflguradon Table a[
the LU where the ba[tery ’s conflgura[ion array is lm.ated,

Thfie en!nes are aLi used when transferring a test:
ccmflguratlon for a batLery to i~ LU or when updating lhe
Cmflguration Table within the CONFIG program.

Once changes 10the Brief screen have be-en made. lhey
must be saved on d~. To do this, pr= the STORE ke>

(m. Notim the MtiIfYC key (f5); this is used to change
[he Config Pcsi[ion and Device Position entries thal are
saved in the last row of the battery’s configuration lable.

These entries should never have 10 be changed.

Procedure 2.4 Creating Cycle Tests (Timer)

When Selming the TIMER key (f4), a new screen
en[itled Cycle Timer Table appeam. ‘his screen ldcs
similar LO[hal shown in Figure 16. Throu~h thfi screen
BatteV Tests are mnfigural. Refer to SectIon 3.1.2 for a
discussion on tne cmten& of the Qcle Timer Table,
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ID# 515 D/A Cycle Timer Configuration Table

Use special function keys tO creale or modify entries (-L ● rases last entry)

Presen! - MODES Times (min.s) New - MODES Times (min.s)

WAIT -- 5
POWER1 — 2000-1 .S8V1.3
WAIT1 — 5
CHARGE1 — 400-2 4V2

I

EIElm EIEIEIEIEl
Figure 16. Cycle Timer Confiiumtion Tabie

The ccmlenls of the Cycle Timer Table are cmtained
within rows 12 through 17 of the ba[leq”s cmfiguration
array. Associated wilh lhis screen 1s a new sel of special
funclion kc! assignments [hal arc used in lhe mnstruct)on
of balte~ tesl perids. l%e following is a list of lhese
assignmems.

fl = “IhlT’

f2 = “WAIT’

~ . ..L~~~..

f4 = “DISCIIG”

f5 = “PO\\TR”

f6 = “SHORTOLT’

17 = not assigned

f%= “EXIT”

-L =

Enable-s ini[ial cycle Lest
pencds.

Genera[es Wai[ lest periods.

Genera[es Charge Les[
pmods.

Generales Discharge tes[
periods.

Generales Constanl Power
Discharge ~ntis.

Generates Shorlou[,5tnp
tes: pa-ids.

Returns to previous sueen.

Emses the last test pericd
enry in the list,

The Cycle Timer Table scr~n conbins rwo columns of
balleg te.sl periods The left column amtains the presenl
conlenfi of the Cycle Turner Table. The ngbl column lMLS
new lest Frnds as they are selwled. To select a ml tha[ IS
presen[ly listed m the lefl column. press [he EhTER key.

Note thal before CONFIG will a-pi new test pid
entnes, the following question will be askd:

1s the test station where this better-y located under
REMY or D/A control: (enter RELAY or D/A)

All test stations within the Ba[te~ Test Facitity are
under D/A mntrol. During spaial lesl cmditions, ths can
be changed to k under RELAY wntrol.

To construct new lwt peritis, simply press lhe special
funclion key Lhatcxxresponds to the type of tesl ~nod to be
genem[ed. To constmc[ an Initial wai4 charge. or discharge
tesl pe!id, press the IhTT key (fl) and simply select the tes[
perid to go along with il. Refer to .%xtIorI 3.1.7,1. Prm-
dure 7. for input on how 10 answer tesl pencd genemuon
questions.

Procedure 3. Transferring Configuration
Table (Dnload)

The Download procmss is used to remo[el}- stan. stop,
or change bat[ery test operations a[ the LUS. llns is ac-
complished b}- transferring selecled prtlons of the Test
Cmfigum[ion Table to their assigned LUS.

To initiate this proms, press the DNLOA.D key (El).
The following is nquestd.

Enter JIM of battery configumtion army to be
Downloaded: (enter O for an initial download
opmtion)

There are two options available al this pom[. Tlte firsl
is 10selea a batte~ ID# and transfer its crmfigurallon block
lolhe batten’s assigned LL’. Tle second LSto select an LU;
lhis is used when the LU is being SW@ from scratch. This
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option transfers all batte~ cmfiguration bld.s assigned to
the selected LU to thal LU.

Mter selecting the download option. lhe CONFIG pm
gmm schedules the IOPROG program and suspxls until
completion of IOPROG. The IOPROG program has a high
priority (51).

Program priority is based on a time-slim fenct 50, wiLh
1 being the highest priority. All programs have time-slim
priorities; the default is 99. User-wntlen pro-s lie be-
tween 50 and 32767. Programs of lower priorities are can-
didates to be swapped to disc to make rcmm for programs
having higher priorities.

With IOPROG having a priority of 51, it is allowed to
run to completion. This is important because IOPROG
performs all the 1/0 interactions with the LUS where bus
timing is crilical.

Procedure 3.1 Initial Download Operation

During an initial download opemlion, an additional
operalioir takes place. COhTIG asks for [he LU where [he
mnfiguralion array is [o be tmnsferred. lle prompt looks
somelhing like [he following:

Identify the LJne UniI where initial dow-rdoad will
occur:

Enter [he LU number where the transfer will ar.
After entnng this. CONFIG suspends so [hat the operator
has time 10 start Lheselected LU. Refer to Section 3.1.7,1.
Procd~raS 1 through 4. for instmalons on how to do this.
The follou”mg message is displayed al thfi pom~:

Nfake cetlain the selectd Line Unit is ready then
press KEY f4 to continue.

Af[er Comple[tig [he procedures ou[lmed m Section
3.1.7.1 and pressing lhe f4 ke!, lhe following message IS
displa!d:

Downloading of configuration array to Line Unit:
xx

At lhis prom. an initla! 10 code of 1 is sent [0 tie
seleaed LU 10 indlca~e [he t!p of 1~0 operalion that will
take place. lle LU (hTVTITj receives this code. enables
an inlermpl based on il. and suspmds 10 seconds. At thui
poinl, the following m=age will be blmting on the screen:

Waiting for SRQ from device: xx

Ststus b}le not nxeiwd: O

Af[er suspending for 10 seconds. the LL! (NEWBTI
pulses the SRQ lme of [he HY-IB mlerfacx bus. IOPROG
detecls this and displays [he following:

Status b}~e recei~ed: 64

IOPROG then sends the Devicz Position pinter for the
first battery to the LU. TM tells NEWBT where in its
Battery Test Configumtion Table the forthmming data is to
be placed. IOPROG then sends the configuration anay
data one row at a time (4 elements). After comple~ing the
tmnsfer of the first batte~ te.s! cmfiguration blti, the
Devicz Position pinter for the next block is sent. This
opemlion oxstinucs until the law block of data bas bwn
transfemed, IOPROG then sends a -1 to tht LU (?TEWBT)
indicating the tmnsfer is complete. IOPROG then com-
pletes and CONTIG resumes

Procedure 3.2 Download Operation of a
Single Battery

When downloading a cm.figuration amay for a single
battery, 10PROG stwunes that the LU where the operation
is to take place is operating NEWBT normally. Af[er
selecting a battery ID# to be downloadd, the following
questions are asked as illustmed in Figure 17.

Selec[ lhe Cycle Timer operation req.nred for the type
of downl~d o~ration being done. Normally when starting
a new bauery test, 1 should be selaed. A value of 2 or 3
is selected when mntinuing a battery test that is presently
in progress. Oru this question has been artswerd another
is asked:

Do you wish to reset the Ahr and W%r arrays as-
sociated with this battery?

Here again, normally when slaning a new bat[ery [tist.
this question should be answerd 1’. Bu[. when mntinuing
a ba[leV tesl. am.wei this N, After these queslions are
answered, the IOPROG displays Lhefollowing:

Downloading of cotiguration array for batten
JIM: xxx

At [his point an initial 1/0 axle of 1 is sen[ to lhe
selected LU. which [ells NEWBT the type of 1/0 operatlo~
tha[ will take place, The LU (NEWBv receives this code”
and enables an in[errupt based on it. At [his Pcunl, ihe
following message is blinking on the screen:

Waiting for SRQ from device: xx

Status byte not mceiwd: O

This message will ccmlinue 10bltnk until the status b}le
is received by IOPROG. l%e LU (NEWBT) will pulse the
SRQ line of the HP-III interfau bus after its next scan
opera~]on. normally in aboul 60 seamds. When 10PROG
rwewes the SRQ pulse, it d~pla}% the following:

Status byte received: 64

IOPROG then sends lhe Devicx Position poin[er for lhis
baltery 10 the LU. This pointer indicates where in
hTWBT’s Test Configuration Table this datz is [o be
placed. It lhen sends the confgura[ion array for Lheballe~.
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CycleTest TimerSelectionsfor lD#: 515

Code Operstion

1 Resel Cycle Test Timer

2 Use Cycle TesL Tmer Contained in Cmiflg.

3 Do NOLReset Cycle Test Tu-ner

Enter cede number of Cycle Test Timer opemtlon to be used:

Figure 17. Cycle Ted Timer Reset Selections

one row at a time (4 elements). titer the last row of data is
SCnl, IOPROG sends a -1. This tells NHM3T that the
lmnsfer is mmplete. IOPROG then mmpletes and CON-
FIG resumes.

Prooedure 3.3 Pcssible Errors During
Dnlosd Operations

During the Downlcmd promss, there are several errors
Lhat may occur.

(1) me first and mosL likely would be a warning
like the following:

WARNINGNO L/Ooperations allowed at
this t.bne!

This oczum when a sys[em mmmon variable
namd ISTATLS is equal to -1. The IS-
TATUS flag is used to disable 1/0 operations
when one M already taking place, Tlis flag is
used maird~” bcause the FIPl~ compu[er
sys[em is a multluser multitasking machine
and ii M~sible 10have tw’opmwnstrying [o
execu~e an operauon at [he same time.

ThK message will blink on and off for about
15 seconds. IOPROG then abom the I ‘O
operation and you re[um to COWIG” S ma]n
menu, At this ~in[ exit from CONHG by

(2)

LUS(l): 24

LUS(2): 25

LL’S(3): 26

LUS(4): 27

LUS(5): 28

LUS(6): 29

LUS(7): O

IMODE(1): -25

IMODE@): 514

ICh~: 9

HPIB bus status code ISTATUS: -1

Figure 18. TEST1 Program

pr=ing the EXIT key (f8). Execute a pr~
gram called TESTI. This program l.im all the
system mmmon variables that penain Lo1/0
operations. The screen looks similar to Fig-
ure 18.

To change the -1 ISTATUS flag, enter a value
of 1, and press ENTER. Another queslion
ap~rs similar 10 the following:

Do you wish to change the Line Unit Ikt
(LUS entries, Y or N)?

Enter N; this completes the TEST1 program.
Now CONFIG can be run and the 1/0 opera-
(ion will be allowed,

The I/O operation times OU1,and the following
meswge appears:

An VO problem was encountered with Line
L-nit: XX. The failure occurred while
downloading Contlg. Service this Line
Unit and retqy UO opration.

Prtss KEY 4 (f4) 10 continue !!!, KERR=
xxx

This error occurs sometimes for no apparen[
reason. To ru.mver from lhm press the f4 key.
ThIS aborl.s the 1/0 opera[ion and reset-s the.

Enter new-value:
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(3)

HP-IB inlerface bus. CONTIG’s main screen
will appear.

Now go over to the LU that caused the error.
If NEWBT is suspended due to a software
emor and the emor is 167 or 168, simply con-
tinue the program. If Ihe emor was something
other than 167 or 16S, then cnmal rbe error
and continue the progmrn. Onu NEWBT5
main screen appears, press the RESET I/O key
(fS). This resets [he LU’S I-IP-IB inlerface and
enables 1/0 interrups.

The following m-ge continually bfinlci for
more then 5 minutes:

WeM.ng for SRQ from device: xx

Status byte not received: O

To aver from this condition, press the
EhTER key (al I-IPl~) until a CM promp[
appears. Then type OFF and press lhe
EhTER key, This aborts the IOPROG pro
gram and returns 10 CONFIG’s main menu
screen. Now go [o the LU where the 1/0
operation was to lake place. J%- the RESET
110 ke} (fS), Ibis resels all 1/0 flags and
enables 1/0 in~ermpts, l%e 1/0 operation ean
now’ be re[ried.

Pr-edure 4, Updating T-t Configuration
Table (STATUS)

‘f%k operalion is used 10update [he Tes[ Confi.wration
Table wilhm CON~G, 1[also genemles a Iisling thal sum-
marizes lhe battery Iesl activities lha~ are wcumng on the
seleaed LL’, To ini[iate [his process. pr~ lhe STATUS
key (f4) on CO?WIG’s main men~. The following ques[ion
is asked:

Enter Line Unit # where status will lx taken:

En[er the LU number where this opemtion is to take
placz, The following message will then be dsplayed:

Requesting Test Status Information for Line Unit:
xx “

At [his poi~t an 1/0 code of 3 is sent to the LU. This

mde number ind]cales to the hTVTIT the type of 1/0
oprmtion lhal is to lake plaa. lle LU (NEWBq r~ives
this tie and enabl= an 110 in[errupl based on it, At this
pin~ the following message is bhnking on the screen:

Waiting for SRQ from device: xx

StahM Byte Not Receiled: O

After about a minute (af[er NEWBT am-npletes a s~n
operation), NEWBT pulses the SRQ line of the FIPIB inter-
face bus. IOPROG detects this and displays the following:

Status Byte Recefved: @

10PROG then sends the Device Pailion pointer of the
firs[ czmfiguration block to be transfemed. NEWBT
redves this pointef and sends its mrresponding mnflgura-
tion blwk Ma (o IOPROG.

After ru%ivi.ng this block of data, IOPROG mm pares
the batlery ID# of the data ~ived 10 what is presenlly
contained in CONFIG’s Test Configuration Table for this
block of data. If diffemn~ a meswge is printed indicating
this. CONFIG’s Test (lmfiguration Table for tiis bkxk of
dala is replamd with the block of data reaival from rhe LU.
The operalion is then repealed for all six test station lcra-
lions.

Afler completion of the transfer and updale prcn%ss, a
listing is generalul thal shows the present test status of aLl
batteries cmtamed on the LU. Onm the printoul is cnm -
plele, IOPROG terminates and CONFIG’S main menu
screen is display al.

If any errom uur during Ibis p~s, refer to Section
3.2.4.1, Produre 3.3, for instrudion on how 10cnrred and
mntinue from the emor.

Procedure 5. Generating 24-hour Graphs
(PLOT)

This proczdure is used to generate graphs of batleq’
vol~ge and cumen[ versus lime for lhe last 24 hours of any

batte~ under tesl within the Ba~tery Test FacilitJ, The data
for these graphs are saved witiin each LU’S NEWBT pro-
grm buffer named IBUF. This amay is 72 columns by 144
rows. The amay is divided into six groups. Each group
ccmlaim 12 columns of da[a, The following identifies Lhe
type of da[a umlained in ach edumn.

Column 1 Date of Data Genem[ion “-

2 Time of Data Genera[ion
3 Minules Lnlo Y=r of Data

Generauon
4 Batte~ Voltage

5 Ba[te~ Currenl
6 Ba[ler-y Temperature
7 Volwge Monitor 1
8 Vohage Moni(or 2
9 Vokage Monitor 3

10 Voltage Moni[or 4
11 Voltage Morutor 5
12 Voltage Moni[or 6

The 144 rows (or records) of data correspond [o
1440 mmute.s of a 24-hour ~nti. Data records are sa~red
even 10 mlrlutes, thus the 144 rows. Dala records are also
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saval every time a tesl period starts or stops, a software limit

is reached, or NEWBT errors or pauses.

When lhis operation is executed CONFfG schdules
the PLTR48 progmm. PLTR48 is divided inio two groups
of software cnde. The fuw group cmtains 1/0 routines used
in reading the data from the LUS, The second group cm-
tains all the roulines used in generating the graph.

After =lecting the PLOT key (fS), the following mes-
sage appears on Lhescmm:

Enter ID# of battvq you wish to plot:

Enter the ID# 10be gnaphed and press the ENTER key.
PLOT4S then displays the following:

Requesting data for the last 24 houm on Imtteg ID:

Al this pin~ an 1/0 @e of 6 is sent to the selectd LU
that tells NEWBT the type of 1/0 opera[lon that will take
place. l%e LU (NEWB~ rexxwes this cde and enables an
1/0 interrup[ based on it. At hs point the following mess-
age is blinking on the screen:

Waiting for SRQ from devjce: xx

Status Byte Not Received: O

After abm a mmu[e (afler Px73VBT cnmple[es a scan
operation), NEWBT pukes the SRQ hne of the HP-IB
inlerface bus. IOPROG debxI-s [his and d~plays the fol-
lowin~:

Status Byte Received: 64

PLOT4.S then sends [he De\’icc Chf]g PositJon pointer
[othe LU (h~VT3T). hTWBTselec~ the group ofda[a and
sends ii to PLOT43. Af[er all 1~ records of daia are

v
c
L
?
i
G
E

—

received, PLOT4S genemtes the graph, The screen lcds
sirni.k to that shown in Figure 19,

As&oeiakd with lhis screen are s~al function key
-ignments, The following ou[lines the function of cacb
key =ignmenl.

fl = “+”

f2 = “+-”

D = “-”

f4 = “*. ”

fs = “Pm-r”

f6 = “EXPAND”

n= “COPY”

fll = “EXIT’

Moves left expand pointer
to the left one data pint.

Moves left expand poin[er
to the ngh[ one data poinl.

Moves right expand pointer
to the left one data pint.

Moves right expand pointer
to the right one data point.

Re.draws OIigim] gmph.

Redrawrsgraph with data
cmmained between lefl and
right pointers.

Genemtes a hard copy of the
graph on the terminal default
printer.

Terrninales PLTR48 and
turns to CONFIG,

Through the use of special func?ion keys fl -f4, and f6,
pm’lions of the graph em be sele.m.d and expandd. When
either expand ~in[er is selected, a “V” ap~ars on the
graph. There are left and nghl expaod pointem. The “V”
points to aclual data @nts on the graph. Onc(’ ‘kc pinlem
are moved [o the ption of the graph to be expanded, press
the EXPAN’D key (f6). This redraws Ihe graph based on Ihe
data contained betwan the two pointers. To relum to the

L18 .11,0 \ 111

TIE (k) 1[ 515
n

1 I 1 II
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Figure 19. PLTR48 !h-een



original graph. press the P~T key (f5). A hardcopy of the
graph appearing on the saeen can be obtairxxl by pressing
the COPY key (fl).

If errors wcur during this proms, refer to Sation
3.2.4.1, Prcmxlure 3.3, forinstmclions on how tocmreztand
ccmtinue ftmmthe emor.

Prmsdure 6. Battery Test Data Transfers
(Update)

‘Ibis procedure is usd to hn.sfer battery tesl dala from
LUS into CONFIG’S RDATA.DAT file. The battery test
data is read from the 3.5” data discs containd at each LU
lcbxtlon. The uansfer be@ns al the value of NEWBT’s
PNTR poinler and ends wilh the L pointer. For a complete
discussion on lhe conlents of a ballery lesl data remrd, refer
to %tion 3.1.3 entitled Batlery Test Data Recmrds.

To initiale Lhis proctss press the UPDATE key (f6).
The followin~ LCrequested:

Enter Line Unit number where data transfer will
occur:

Select a LU and press [he EhTER key. COhWIG then
schedules the LTDATE pro~mm and suspends, As wilh the
IOPROG program, UPDATE also has a high prop-am
pnori[}. Refer 10 Procedure 3 of this sulion for a di.wus-
sion of program pnontles.

Onm the UPDATE program is scheduled, the follow-
ing message is dlsplayd:

Requesting Data Transfer From Line Unit: xx

Al this poin~ an 1/0 code of 2 is sent 10 [he LU. This
code IS received by lhe LU (hTWBT) and enables an 1/0
inlerrup[ based on i[. UPDATE displays lhe following:

V“aiting for SRQ from device: xx

Status b}le not recei}d: O

Afler Lhe completion of lhe new SCAN operation by
NEV13T, 1[pulses LheSRQ line of the HP-IB interface bus.
UPDATE de;e~s this and displays [he foIlowing message:

SWtus Byte R~eived: 64

UPDATE lhen opens the RDATA,DAT file and telk
NEWBT to send it the values of the PhTR and L pointers.
UPDATE then sets up a FORfNEXT lcmp based on [hese
Pointem, UPDATE then tells NEV73T [o send il the fire!
record of bailer!’ lest data. Once lhe information is
roxivd, it is plamd in the RDATA.DAT. UPDATE lhen
lens NERTIT to send the next record’s data. This process

continues until PNfR is equal [oL. a! wnichpoint UF’DATE
sends hTMTIT a value of -1. NEWBT is se[ up [o terrnina[e
lhe daw trmsfer wnen recmmg lhis value. UPDATE then

u@ate-s the header remrd umtained in the RDATA.DAT
and terminates.

Thehe.ader record of the RDATA.DATfile is contained
in m-cmrd1. This remrd is configured as follows.

Element 1 = Fill pointer for this fde
(last rmmd stotwl).

2= Maximum ❑umber of ps-
sible within this file.

3 = Dale of first battery test
mrd stored in file.

4= Time of first battery tes
remrd stored in file.

5= Date of last batte~ test
remrd stored in file.

6= Time of last batte~ lest
record stored in file.

Lf errors occur during this prcx.ess. refer 10 Swtion
3.2.4.1, Pr~ure 3.3, forinstmchonson hour locrrrect and
continue from lhe error.

3.3 DBAT Image Database System

The DBAT Image Database Syslem is a mllection of
relatd data files containing much of lhe battery tesl dala
aqulred by lhe testing procrss within lhe Battery Test
Facih[y. The DBAT Database utilizes the Image ‘1OO3
Database Management file strucIure tha[ resides in the
HP1 ~ Central Computer.

3,3.1 What is a Database?

A database is a cdlec[ion of logicall}- relaled fde,
containing both data and struaural information, Poln[ers
within the dalabase allow’ users to gain atix 10 relaled dala-

and to rndex dala acrc&s files.

3.3.2 Why Use a Database?

The primary benefil derived from the use of [he Image
Database Management System is time savin~s. These
savings are typically shown in file cmsobdalion, program
file indepmdencc, versa[ibty, data ~nty, and program
development.

File Consolidation -Most information processing sys-
tems thal seMce more than one application
area cnntain duplime data. File cmsohda-
lion in[o a dalabase ehmmates most data

redundancy. Through the use of pmmers.
logi~llJ related items of informa:lon are
chained together. even if they are pi! ’sicall!
separald. llrough [he use of loglal assma-
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tions, dala muld be used by any program
neding it. Sin@ there is only one remrd to
retrieve and modify, the lime rquiring the
data manipulation is greatly reducxd.

Program File Independence - Image allows the data
strueme 10 be independent of the application
program. Data item relationships are inde-
~ndently defined. Changes in he database
struclure nexd only be incmpomlaf into those
programs that manipulable the changed data.

Versatih[y - mnventional file organization techni-

ques allow limited amx to the data they
contain. Image allows data to be aecesed
through a variety of mtikds. Data &curity -
Image provides seaxity a[ the file and data
i[em level.

Program Development - The da~base structure ~n be

3,3.3

3.3.3.1

An

defined and buill withoul lhe use of special
purpose application level programming.
Since cmtrol of the linkage portion of the
database is under Image sofrware cxxmol, the
program mer need not be cnnmmtxd with lest-
ing the s[ructure and can mccntrate on the
funcuonal programming Lask at hand.

Database Structure

Database

Imajze database consisls of one or more daLa sets
which have some log]~l relationship lo one another. These
data se~ are stored on d]sc ac Filt Manager Pro~ram (FNIP)
f]lti. A da~ set UXISISLSof one or more freed length data
en[ries (IOPG1 record). A dala ent~ cnnmsls of one or
more dala l[ems (fields).

3.3.3.2 Data Items

A data item is lhe smallesl accessible data element in a
database. Each da[a ]Iem cmmts of a value referenced by
a da[a ilem name. typidly seleued to describe the dala
value. in general. several i~em values are referenmd by the
same dab item name. each value exis[lng in adifferenl data
entry.

3.3.3.3 Compound Data Items

A compound data ilem is a named group of identically
defined, adjacent items within the same da[a entry. &eh
arrence of the data i[em is called an element and each
elemen[ may have a value.

3.3,3.4 Dala Types

The daLabase demgner def)nes each dala item as a
partialar Iype depending on whal knd of mformal]on IS[o

be s[ored in the item. It may be integer, rwl or ASCII
ebaradef information.

3.3.3,5 Data Entries

A Ma entry is an order set of data items. The order of
data items in m entry is s~ed when Lhe database is
defined with at most 127 data ilem names, none of which is
repeated within the entry. Tbe length of tbe data entry is the
sum of the lengths of the data items it cmntains. When the
entry is stored in the database, additional structural inform a-
tim will be added 10form the cnmplete remrd.

3.3.3.6 Dtia sets

A data set is a emlledion of data entries, died occur-
renm.s, where each entry contains values for the =me data
items. EaeJYdata set is referend by a unique data set name.
Each data set is stored in one disc fde mnsisting of SLOG3gC

l-[ions called rwxds.

3.3.3.7 Master Data Sata

Master data sets are ctmadeti in the fol.lo’wing
ways:

● They are used to keep information relating to a
uniquely identifiable entity.

m They allow for rapid retrieval of a data entty since
one of the data items in the entry, called the key
item, determmes Lhelout]on of the data entV.

. They can bc related to detail data sm containing
similar ke) ]!ems and Lhusserve as indicators 10[he
deLail dala set.

3.3.3.8 Detail Data Sets

Detail da[a sets are characterized in the following wa!’s:

. They are used to record information about relaled
evenls.

b They allou’ retrieval of all enlries pertainin&-Lo a
uniquely identifiable entity.

The storage location for a detail daLa Se[ enL~ has no
rela[ion to i~ data con[ent, Wlen a new data en!ry is added
10a detail daLa sel, it is placd in the first available location.
L-dike a master dala set which emtains at the most one key
hem, a delail data set may be defined with from zero 10
si.xtwn key items.

Image stores pointer information with each detail enlry
which links together all entries wiLh the me key item
value. EnLnes linked [ogether in lh~ way form a chain. A
key item is defined for a detail data set if it is desmed to
access au etmnes wi[h a common key item value, in o[he.rs.
all en[nes in a chain.



3.3.3.9 Sorted Chains 3.3.3.12 Dstabs.se Files

A chain consists of all detail data set entries amswl
through the =me key ilem value. Image contains a sofled
chain feature that pl~ entries in a chin in asomding
order, SOfledby the value of any other item in the entry.

3.3.3.10 Paths

A rnmter dab w may have only one key ilcm and it
may be related to one or more detail dala sets. Tbe key items
in mawcr and detail sets ❑ us[ k of the same type and size.
This relationship forms a path. A detail data w m have
up to 16 key items, linking it up 1016 different master data
sets.

For each path from a master data set, there is a chain
for ach key ilem value. This chain umsists of all detail set
entries whose key item along a path ~uals the related
master set’s key i[em value, ‘I%e master entry ccmtains
pointer information to the chain.

3.3.3.11 Automatic and Manusl Mssters

A master da[a set may be auloma[ic or manual. The
DBAT Database is cmfigurd with bolh manual and auto
mat]c masler data sets. Manual mastem are used [o ensure
that valid key valum are entered for related demil entries,
Automatic maslers are used to save time when key item
values are unpredictable or so numerous that manual addi-
tion and dele[lon of masler entries is undesirable. The
following is a Lis[of manual and automalic masler charac-
teristics:

Manual mas[em are defirml in the dala schema as
having zero da!a paths. With lh~ confl.gura[ion. a manual
master serves as a speaal ljpe of detail dala set: one tha! is
mndomly organ ized. one that ]s no[linked to any mas[erda[a
sels, or one in which each data ent~ contains a unique value
for lhe key Item.

Manual Master

May smnd alone. Need nol be relawd 10 aq detail da:a
se[.

May mntain dala ILems in addihon 10 key items.

Entries musl explicitly be added or dele[ed. A related
detail data enmy annol be added until a masler entry with
ma[ching key ilem value has bwn addd. When the last
detail emn relakd to a masler en[~ is deletd, the mas[er
en[ry still remains m the data set. Before a master entry
mn be deleted. all related delail entries must & delewl.

All dmabase elements are s[orexl in RTE FMP files.
Tle files are created during database generation. The
secuntymde for all darabaw fdes is thesarne ~ the ww-iIy

Ccxle sfwafid for the database. Tne root file of a database
sen’es as the cmmmon point of entry to, and sourw of
information abou~ the databaw files. There is one data file
for each data set. AI ueation time, the size of each rmrd
and number of recmds in each dala file are determined by
information mntained within the rod file.

3.3.4 DBAT Database Structure

The DBAT Image Dalab& is cmnstructd w’ilh 1
manual rnWer data sq 2 Automatic rower data sek, and 8
delail dah sets. DBAT contains 106 defined data items.
Table 7 lists all data ilems contained within the DBAT
Image Database system.

The manual mastex IDMAS mntains geneml informa-
tion about each battery cmtaind wi[hin the database,
When a new battery is added to the sys[em, he test o~ralor
execuks a program called NEWID. TM program asks a
series of questions about the typ of baltery to be addul and
its basic test o~rating pararnetem, IDMAS also keeps track
of when he baltery was added to the system and tie last dale
it was updated,

The two automatic masters, namd DATE and CYCLE
have chains linking them to all detail daLa sets. For ex-
ample, if a change was made to either the Date or Cycle da[a
Items, this change would be reflahxl throughout the delail
data seLs. These chains also speed up data search and sort
opemhons.

Figure 20 il.lusrales the organizational struc[ure of lhe
DBAT Image Database layout. No[e the chains tinkmg Lhe
de~il dala sets.

Automatic Master

Musl be related to one or more detail data sets

Must cm[ain only the key item,

Image automatid.ly adds or delems entries when needed
bawd on the addition of related detail data se[ entries.
When a detail entry is added with a key item value dif-
ferenl horn all cmren[ key item values, a mas[er entry
with a matchmg key value is automatically added. Dele-
tions of delail entries trigger an automatic dele[ion of [he
ma[ching mas[er entry if 11is determined tha[ all rela[ed
data chains are empty.
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Table 7. DBAT Database Defined Data Items

Name Type Description

IDU , 11(1,15), Battery ID Number

MANF, X2wl, 15), Manufacturer

STDAT, 11(1,15), Start Test Dale

ETDAT, 11(1,15), End Test Da[e

LUDAT, 11(1,15) , IAS[ DaLa U@ale Da[e

TOITY, 11(1,15), Total # Of Cycles

TOTCC, 11(1 ,15), Total # Of Capacity Cycles

CELL#, 11(1,15), # Of Cells In The Baltery

MFGID, X1 O(1.15) , Manufacturer’s ID Number

SBIvfID, X40(1,15), Sub Mtile ID Number

13TYPE, X20( I,15), BatleW Type

TMODE, X20(1,15). Test Mcde

TSTAT, X1 O(1,15) . Tes[ !Nalion Number

RCAP, R2(1,15), Rated Capacity In Amphours

INCAP , R2(I,15) , lnitlal Capacity In Ampho~m

IhWTIT, R2(1,15) , Initial Electrolyte Weight

CHGY’ , R2(1 ,15) , Charge Voltage

CHGI . R2(l,l 5) , Charge Currenl

FCHGI , R2(I.151 Final Charge Current

FINC1 , R2(1.15: Fresh Curren[

COFV, R2(1,15 ) . Charge Cutoff Vollage

DCHG1’, R2(I,15), D~harge Curren[

SPGRV, R2(1,15) . Specific Gra\i[y

RTIY li(!,l~) , Real-Time DISC#

RTRP , 11( 1,15) . Real-Time Record #

DATE, ll(l.15). Da[e

CYCi4 , 11(1.15) , Cycle Number

FIA.G, ll(l.15), Tes! Flag

TIhfE , R2(1.15) , Time Of Da[a

DAH#l , R2(I,15) , 1st Discharge A.mphours

CAH#l . R2(1.15} , 1s1 Charge Amphoum

DWW#l . R2(1.15) , ISI Dscharge Walthou~

CWH#l , R2(1. 15), 1st Charge Watthoum

DAH#2. R2(1,15). 2nd Discharge Amphours

CAH#2 , R2(1.15) . 2nd Charge Amphours

DWH#2, K2(1.15). 2nd Discharge Watlhoum

CWH#2, R2(1.15). 2nd Charge Wauhours

AHEFF, R2(1.15). Anphour Efficiency (DLs-
charge#2JCharge%l )* 100

Name Type Daacrlptlon

EOCAT, R2(1 ,15) , End of Charge Ambient Temp
emture

CYCTY, R2(1,15), Cycle Type Parameter
SPAR4, R2(1,15), Spare Data hem #4

SPAM, R2(I,15), Spare Data Item #5
SPAR6, R2(1,15), Spare Data Item #6
SPAR7, FU!(I,15), Spare Data Item #7
SPARS, R2.(1,15), Spare Data Item #8

SPAR9, R2(1,15), Spare Data Item #9
SPARlO, R2(1P15), Spare Data Item #10

SPAR1l , R2(1,15), Spare Data Item #11
SPAR12, R2(1,15), Spare Data Ilem #12

SPAR13, R2(1,15), Spare Data l~em #13

SPAR14, R2(I,15), Spare Data Item #14

DCV! , R2(l ,15), End of Discharge Voltage Celll

DCV2, R2( 1,15), End of Discharge Voltage Cel12

DCV3, R2(1, 15), End of Dixharge Voltage Cel13

DCV4, R2(1,15), End of Discharge Voltage Cel14

DCV5 , R2(1,15), End of Discharge Volwge CeLL5

DCV6 , R2(1,15) , End of Discharge Voltage Cel16

CCV1 , R2(1, 15), End of Charge VolLage Celll

CCV2 , R2(I,15), End of Charge Voltage Cel.12

CCV3 , R2(1,15), End of Charge Voltage Cd13

CCV4 , R2(1,15) , End of Charge Vol!age Cel14

CCV5 , R2(1. 15), End of Charge Voltage Cel!5

CCV6 , R2(1,15), End of Charge Voltage Cel16

CYCPS, R2(1,15) , Cycles Per Sel

EODVS. R2(1,15), EOD Voltage, Slar-t of Cycle Sel

EODVE. R2(1,15) , EOD VOLTAGE, End of C}-cle
Set

DELTA, R2(1, 15), Delta EOD Vokage = EODl’S-
EODVE

EODSP, R2(1,15), EOD Vollage Spread = EODVS-
SODVE

AVAHE, R2(I, 15), Average Arnphour Efficienc!-
Dunng Cycle Set

AVWHE, R2(1,15), Average Watthour Efficiency

During Cycle set

COMMT, X238(1,15), bmputer Status Commenl
OCBV , R2( 1,15). O~n Circuit Battery Voltage
CELT, R2(1,15), Cell Electrolyte Tempemture
CELL\’, R~l, 15), Cell Voltage
CELSP, R2(1,15), Cell Speci.fIcGra\-i[y
ADMTIT, R2(1,15). Adjusted Weight
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Table 7. DBAT Database Defined Data Items (continued)

Name Type Description Name Type Description

WI-IEFF, R2(1,15), Watthour Eff~iency (Dis- TAHRM, R2(l, 15), Total Amphours Removal
charge#2/Charge#l ) ● 100

PCIC, R2(1,15) , % Initial Capacity TAHRT, R2(I,15) , Total Arnphours Retumd

WGHT, R2(1,15) , Weight in Kg GMPCY, R2(1,15), Grams Weighl Lass Per Cycle

AHREM , R2(1, 15) , Amphours Removed PCACC, R2(1,15) , pxcmt Accumulated Weight k

AHRET. R2(1,15), Amphours Re!umed EIXAD, R2(1, 15), Electrolyte Added

WHREM , R2(1,15), Watthours Removed ‘f’WllS, R2(1,15), Total Weight Lms

WHRET, R2(I,15), Watthours Returned ELCWT, R2(1,15) , Eleuroly(e Weight

EODV, R2(1 ,15), End of Dd-iarge Voltage GMPST, R2(1,15), Grams Weight k Per set

EODC , R2(l, 15), End of Discharge Current WSPAR , R2(l, 15) , Spare Weight Item

EODT, R2(1, 15) , End of Ditiarge Temperature SDSGD ,11(1,15), Discharge Stafi Date

EODAT, R2(1,15) , End of Discharge Ambien[ SDSGT,R2(l,15) , Discharge SWrt Time
Tempemture

EOCV, R2(1, 15), End of Charge Voltage EDSGD , 11(1,15), Discharge End Date

EOCC , R2(1 .15) , End of Charge Current EDSGT, R2(1.15) , Discharge End Time

EOCT, R2(I ,15), End of Charge Temperature SCHGD . 11(1,15) , Charge Stan Date

SCHGT, R2(1,15) , Charge Sian Time

NOTE: 11 signifies an In[eger type variable.
R2 signifies a Real number variable.
Xnnn signifies a Chatacter string entry mn characlem m length,

The DBAT Image Database Syslem cm[aim most of
the baltery da:a gener.2td by the testing activities within the
Ba[[ery Test Facih[). Test da~ is organized inlo dala fdes
as Flgurc 20 illus[ra[es.

De[ail da[a sel W. CAPACI1l’ DATA. am~ins all [es[
information [hat penains [o capaci[) lest cycles. Capacil)
test cycles hafre nol been executed sinm 19S5. They were
developed in order to delermme !he ra[ed capaciq ofLead-
Acid l}-x ba[lenes. Dala for this se[ can be manual])- or
aulornalically enwrcd,

De~ail dala sel #5. ALARNf D.AT~ contains data from
mosl ba!lery [es; alarm conditions in [he test facili[y. Dala
is pu[ in[o th~ dala sel whenever a sofmare alarm limll is
inched. For example, high [ernpem[ure alarms. low ba[-
tery voltage aia,ms. elc, Data for this se[ ~n be manually
or aulom2:]=liy entered,

Detaii daw set #6, SUNffW4RY DATA summarizfi
battery cycle test data. This is used in determining tie long
term [est perform anms for each battery. Da[a for lhis set
cm, be manuall! or automatically emered,

Detail data sel #7, COMPLTER STATUS. czmwrns
Iem en[ries about an} s~mai even: ccmcemmg Lhe ba[ler-y
in question. These enmes are penerated b} manual user
inpu[, A [ypical enl~ ma> conmm v-hen a batle~ was

moved from one test location to another. me entry ma)
perMin to the opemtion of a LU that aff=ted a batlery ’s tes[
resulls.

Detail dab seI #S, SPECIFIC GRAVITY, cmntams
s~if]c gra~’ity data when readings are made on Lead-Aad
bat[enes. Data for this se[ is manuaily enlered,

De[ail data sel W. CYCLE DATA con!aim batle~
cycle tes[ da~ genera[ed m the test facilily, This M where
the bulk of all tesl da[a resides. Data for this set can be
manuall}- or automamdly en[ered,

Detail data sel #10, CELL DATA contains the all
vol~ge data that go along wi[h the data cmmained m se[ #9.
Dala for this sel can be manually or au[oma[ically en[erec.

Delail data set#11, WEIGHT DATA cmntains vreigh[
data for each battery for use in calculating bat[ery w’elgh[
loss per cycle. Bat[ery weights are manually e.nlered mto
thk data seL.

3.3.5 Using the DBAT Image Database
System

The DBAT Ima~e Database can be a-~sed either
manually or through Lheuse of user-wrilten rmmmand fi]es
or programs. To manuall} open lhe database and acc~~s
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data contained in lhe detail data sets, lhe IMAGE/10Ml
progmrn called Query must be execuhxl.

3.3.5.1 wary

Quq k sn interactive program thal provides simple
a~ 10 the Enage database withou( programming effort,
Tbe Query program art be used 10 store dala, mcdify or
dclele data cnuies, or retrieve selected data entries; gerwrate

a repofl IiSling on seleaed dala enlries.

Note: For a complete discussion on opmitor acmzss
using Query, refer to chapter 3 of the IhL4GU10CUI
Referemx Manual.

Once the database is open, there area number of Query
commands thal provide easy mxmss 10 the daLabase. The
follow lists of mmmands are available to the Query operat-
ing.

Commands that open and define the dahbase:

● DATA-BASE = Defines the database bein~ opened
● SELECT-FILE = selects a data set to be aecsxxd.

Commands thal umtrol locking of database during its
usage:

● TRA?JSBEGIN = hks the da[ah~w
● TR,&NSSEND . Unlocks the daIabase

● ~SLNDO = Unlocks the da~abase.

Command to locale data i[ems for retrieval and
manipulation:

● ~Tl = Re[tieves dzu en[ri~< from the dz~basc.

Commands [o manipulate da:a en[ries:

* UPDATE = Adds, dele[es, or replaas da[a entries.
Command 10 genemle repom from da!a enria< In
the database

● REPORT = Prinrs dala entnes retrieval via the
FIND mmmand,

Commands 10 creale and use Que~ command files:

● CREATE = Selects a pr-dure and stores it in a
disc file

● DISPLAY = Lisls a Query command file stored
OL C:K

“ EXECUTE = Execu[es a Query mmmand file
● DESTROY= Removes a Query command file

from disc
“ XEQ = Allow’s the user [o execute cnmmands

from a mmmand file.

User assistance and utihly commands:

●

●
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FORM = Genera!es a lislin~ deflmng da~base
slruclure and idemifles all links
HELP = LISLSati Query commands

● LIST = Identities the list out devi~ for Query
reprting

● EXIT = 1 errninates Query.

3.3.5.2 Opening tha DBATDatabaaa

To opn the DBAT Dalabase perform the following:

Cl> QUERY

NEXT? DATA-BASE = DBAT:2525: 16;

LEVEL =? SECUR;

OPEN MODE = ? 3;

The database is now opend and ready for use. Infor-
mation mwxrning the present status of the database can be
obtained through the use of the FORM mmmand. Simply
enler the following:

NEXT? FORM;

To acress data eontainad in lhedata sets. a da[a se! mus[
firsl be seleued. To do this enter (he following:

NEXT? SELECT-FILE= name of da~ set

Now, any one of lbe following mmmands can be
executed on the selected data se[ or other dala sets by
reksuing the SELECT-FILE command.

* FIND = Retrieve data entries ffom a data set

● REPORT= Pnn& a formatted lis[ on select
da!a enlnes relnevtxl by the FIND command

● UPDATE = Adds. deletes, or modifies data
entnes selected by (he FIND command.

To retief’e data horn a selecled data set, use the FIND
cnmmand. Refer to page 3-11 of Lhe IMAGE’1OOO Refer-
ence Manual foreomple[e discussion on ttns command, For
example, to retrieve all data entries contained in [he IDMAS
manual mas[er dala seL, enler the following:

NEXT? FIND IDMAS.ID# lGT “O” END;

Query checks the value of each IDU data entry and
records those that satisfy the search exprewon. Al the
completion of [his ommand, Query displays the number of
entnes thal qualified for thts search expression.

lltere are two methods to list this d.m. The frst is to
manually run the REPORT command. Refer to pages 3-23
through 3-47 of the IMAGE/1000 Reference Manual for
details on how this is done. The semnd is to use lhe XEQ
command to exuu[e procdum files that interactively in-
voke the REPORT command.

Procdure files provide a convenient way of sloring
Queu commands for re~at~ use w-ithout having [o retype
them. bch prowdure file can mntain only one Que~



mrnmand that will be exated when the fde is invoked.
There are thr= typs of proedw files W in Query:
FIND prwdure; REPORT prmx.dure; UPDATE prti-
dure. For example, mther than entenng the REPORT com-
mand and its various s~atements every time a particular
report is desird, a proctdure file can be created to generate
the reprl whenever needed, Mure files are cmatd
within Query using Ihe CREA~ DISPLAY, EILEC~
and DESTROY mmmands,

QueIY command fileswt also be used toautomatid.ly
exe.cuc Query commands. Query mm mand files differ
from pmwlure files in that [hey may czmtain several Query

cwnmands. For example, a Que~ command file ean be
created toopm DBATdaLabase, perform a FIND command,
genera[e a I.is(ing of tie da[a using the REPORT command,
and close the database. Query mmmand files are creatd
using the HP1OCK)’Sstandard text dtor.

3.3.5.3 lMAGE/1 CMIQSoftware Storage Locations

The DBAT Database and all Queg cnmmand and
prcxxdure fdes are stored on LU16. LU16 is configurd as
a File Manger slorage deviee, lle source software for lhe
IMAGEI1OOO System resides on LU3 in directory
/SOFIWARE~GE l_50. ‘he execuable progmms for
the IMAGEll MO System resides on LLT3 in dlreclory
/PROGRAMS.

3.3.5.4 Query Command and Procedure Files

There are several Query mmmand file~ and prccdure
files thal have bun developxi for genemling various ba[tery
dala printou& These files pro~’ide an automated methti of
genera[mg reports from bat[ery aata Con[ainai wi[hin the
DBAT Da[abue, T%ere are basically lhree s[eps involiwl
in th~ type of Esk. Fu-s[, a Cl command fde containing [he
Selec[cd prin[ Pararne[em is executed. This command file
emflgures a QueV command file and a REPORT prcmdure
file. then exe.cu[es Query based on the Query cmr.mand file.
The Que~ command flie open! the DBAT Da[abase. ex-
ecu[es a FIh-D command on [he pnnl parameters, and in-
vokes (he REPORT procedure file. The REPORT
prwedure f]le sel.eils [he ou[puI device and geneiales the
pnnloul based on the re.sul~ from the FIND cnmmand.

The fo!louing example lis[s [hese files and lheir con-
tents.

CI Command Fde:

IF IS SSEQ”
THEN
SET t-#JSTCYC= 10M

ELSE
SET LAST CYC = S3

FI
RUEDIT.Q”e~ command file name.g

]P!’I’1 161P XXXiXXX’~l? 51 “171P ‘MXXXX~lP52’’/ER

RU.EDIT,Quen command file

n~me.51P ‘XXOXXk ‘XX151PSIASTCYC’’IER

RU,EDIT,Query comm~nd file name, 10~P/llllIIIIIff!ll~I~ER

RUEDIT, p=cdum nBme.6lPllllllllllllllll!lr“’” “’”””111111/@
RU,EIXT, pnxsdurc mme.6 ~llfll/Jll{/f/11/llfi lIIIItlllfl&R
RU,EDIT, proctdurc name,4 ~IIfIIIIIIIIIIfjlIIIfIfIIIIIIfIIIIIIfIIIIIIIlfIJ~ER
RU,QUERY::PROGRAMS,QUCV command file ntme,l,l

Example Query Command File:

DA~A-BASE-=DBAT:2525:16;
Swm
1;
SEL~-FlLE=SEIDB::16;
FIND CDATA.IIX IS ““ AND CDATA.CYC# lGT ““ END;
.!!.

LIST=I;
REPORT NAME= ptiure Cilcname;
m,

Example REPORT procedure File:

REPORT,

Hl,”PAGEr,7;
HI, PAGENO,1O,
H1,”DATA SUMMARY REPORT FROM HP l@30 QUERY: CYCLE

SET #l”,63;

H1,DATE79.
H2, ””” BAll_ERY IIMW ●=w*~*,’,50,
H2,TIME,79,
H~, nCyC~DA~”,13;

H3,” TIME AHREM AHRET EOD\r’ ,49.
H3,” ~K ~D~’.&I;

H3,” EKV ECKC” ,79.
H~,.,.*.-.--.,..m,~.am.,~
Hj . ..m..., . . . . . . . . ..m . . . . . . . . . . . . . . . . . . . . ..m . . ..~~

H~....,.9.,.m”~~m”~~
,,

S, CYCU.

DLcYc#,6;
D1,DATE 13.

D1.TIME26:
D1,AHRE?.f.39.

DI.AHREFT.47,
D1,EODV.54,
D1!EOIX.62.
D1,EODT,69,
Dl,.EOC\ ’.75:

D1.EOCC.83.
TF,AHREM.?9.#LDD,
TFAHRET.47!ADD.
END

‘flere are many of these type of files lhal have been
developed 10~enemte various mmbinahon of batlery da[a
bstings. All these t~~ of files are saved in directory ::16.

3.3.5.5 Access DBAT Database through
Applications

Ile data umtained within the DBAT Image Database
can also be accessed lhrough the use of appli~tion
programs. Programs written in FORTRAN can gain acux
to the database through propam calls 10 the IMAGE libra~
subroutines. There are 10 callable subroutines available 10
programs. ~ey are as follows:

DBOPN — Initiates acass 10[he database and defines
the user’s level of access
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DBINF — Providm information about the organiza-
tion and components of the database being
aecesed

DBFND — Locates the beginning of a data chain in
prepamtion for ~ to entries in the chain

DBGET — Reads data items

DBUPD — Modifies the value of data ilems in existing
data Mrds

DBPUT — Adds new data rwnrds LOdalabase

DBDEL — Deleles existing data records from
database

DBLCK — Links a dambase tempwily to provide
exclusive a~

DBUNL — Unkxks a databaw previously locked by
a call to DBLCK

DBCLS — Closes lhe database.

For more information about IMAGE calls refer to the
IMAGE/10Wl Reference Manual, Chap[er 4.

3.4 Database Update Program
DATR3

DAlR3s a .wfware program that transfers batlery lest
dala from the RDATA.DAT file 10 the DBAT Image
Dawbase system and the hWR.DAT file, DATR3 is wriL-
Ien In FORTRAN 77 and res]dti in lhe cxntral mmputer
system m the !OPERA770NS directo~’. Figure 21 emtains
a simphfled flowchafi drawing of the DATR3 program.

3.4.1 MAJR2.DAT File and the Transfer
Operation

M&lR2.DAT data file emtains all battery test data
generated by the lesting process within the Battery Test

Facility. ‘lltis file is lcnted in dreclory /M#JR on LU4 of
the czntral asmputer system. The file is capable of contain-
ing 1,198+41 records of battery data. At presen4 only
73,ClMremrds of battery data are emttained withrn the file.

MAJR2.DAT is divided into 103 record blocks. For
example, reards 1 through 1~, 101 through 200. The
lCKkh record of each ltXl reuxd blwk cmnlains a recmd
number @nting 10next 100 recnrd blwk where the dala
continues.

Data for tach battery ID# is containal within these 100
remrd blocks.

‘fl’te data ttansfer proms from RTEMPA.DAT into
MAJR2. DAT utilizes the ACNT. DAT file. The
ACNT.DAT file contains the start and end record l-tions
for eaeh battery mnlaind within the M.ATR2.DAT file.
ACNT.DAT file em cmttain entries for up to 988 batteries.

When a record of data is read from the TEMPA.DAT
file, DATR3 sarches the ACNT.DAT file for an enwy
corres~nding 10 lhis rard’s battery ID#. When one is
found. [he daLa record is wved in the MMR2.DAT file at
this record l~tion. The End rard pointer i-sthen incre-
mented b)- 1. If the value of this record winter is ~ually
divisible by 100, then DATR3 will search for the next

available lW rmrd block. When one is found, the value
of this rard l~[lon is saved the previous bl~k’s IOO[h
remrd lwtion, DATR3 then updates lhe AChT.DAT wllh
the next available storage lcmtion.

DATR3’s software cmtams three sections of de. lo The next remrd is lhen rad from the TE?vfPA,DAT fde
the fm[ seaion, DATR3 crea[es a scratch file called RTEM-
PA,DAT and transfe~ all baltery lest dala from the

and the pr~ss continues all over again. When lhe last

RDATA.DAT101[. The RDATA.DAT file is lhen reinitlal-
record of da~a is wwd. bo~h the AChT.DAT and lhe
MMR2.DAT file M closed.

izd with zero values. and lhe fill mmnter m [he accounlin~
record (record 1) is se[ to 1. The’ con[ents of the RTEM: 3.4.2 Transferring Data into DBAT
PA.DAT fde is then sorted ‘byID#, Da[e, and Time entries. Database

In ~he second seuion of sof[ware de, the send data
anlained m the RIYMPA.DAT file is eopled 10 the
M.,WR2.DAT file. The cmpy operation is acomplishal by
sequentially reading each rmord in the RTEMYA.DAT file
and saving the remrd in i~ assigned data block within (he
MAlR2.DATfile. Asigned data block are based on battery
Ill#s. An in-depth discussion on the internal layout of the
MAJR2.DAT data file and this transfer o~ration are
coverd in Paragraph 3.4.1 of lhis seaion,

In [he third section of sof~ware de. the DBAT Image
Database is opened, and seleaed da~ rexords from within
[he RTEMPA, DAT file are placed in [he DBAT Image
Dambase. Paragraph 3.4.2 dwusses tlms prwess m dep[h.

The ransfer pr~ between [he TEMPA.DAT file,
the DBAT Database, involves generating da~abase remrds
based on the structure of the DBAT’s detail data sets. lle
genemtion of ths r~rds involves using the batlery tesl

flags mrttained in eaeh remrd of battery data. All detail
data sets are &igned czmin battery test flags. Through the
use of these lest flags. DATR3 =n delermine which data
ilems 10 select to genera[e Lhedatabase remrds.

To genera!e CDATA and CELL database records,
DATR3 uses .03, .09. .12, .13, and .14 test flags. Database
records are w\Ied in DB.AT when a .12, .13, or .14 [.s.[ flag
ISread, SUh4 da~base recmds use the same [est fig a-ss]y -
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Figure 21. Flowchart of D.4TR3 Program

I

men[s m sraed above, but saves a re.mrd when a .13 or .14
[es[ flag is read.

To genera[e CAP database rmmds, DATR3 uses .26
and .32 tesl flags. A CAP dalabase remrd is wed when a
.32 ml flag is read or if a tesl tlag l=s of [ban .20 premeds
a ms[ fiag greater lhan 20. CYCO.DAT is a data file used
by DATR3 during the generation of dalabase records. The
file cml.sins panlall}’ cmstruaed dalabase remrds for each
bal(e~ squired during lhe last execution of DATR3. Tim
file is l-led In the /OPERATIONS direc[o~.

The transfer opemhn begins when DATW reads (he
firw record of data from TEMPA.DAT. DATR3 then scans
the CYCO.DAT file for an entry that malches lhe rard’s
batle~ lIM. The selrxted data entry’s reard is mmbined
with the present data raord from TEMPA.DAT to prcducx
a contmuallon of (he database record. This keeps cmnlinuiq”
between exeations of DATR3, This process only w.curs
when lbere IS a change in a data rmrd’s ID# or on the fuw

TEMPA.DAT daLa rword.
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When a database record gets placed irtlo the DBAT

Database, Ihe batlery fDU’s umesponding CTCU rword
gets zeroed. When a change in batle~ IDU IS sensd, the
previous battery Ill#’s CYCll record gets updated in the

CYCO.DAT file.

3.4.3 Executing DATR3

To run the DATR3 program, you must be in lhe
/OPERATIONS directo~. If not, enter the following com-
mand:

Cl> WD /OPER4T10NS

To invoke DATR3 enter DATR3. Table 8 lists the
output generald by DATR3 during its execulion.

3.5 NPLOT Program

NPLOTsof[ware program is a utility used to lis[ battery
tesl data and creale graphs from lest daw Con[aind within
IvlAlR2.DAT fde. NPLOT is l-led m the /OPERA-
TIONS directory. Figure 22 COnlamS a flowchan diagram
of the NTLOT program.

3,5.1 NPLOT Operational Procedures

3.5.1.1 Running NPLOT Program

To invoke this program, execule the command NP1OT
at the CI promp[. Once running, NPLOT asks the opera[or
to conf]rm lhal M,-&JR2.DATand ACN12, DATare the dala
files 10 be used during this session. These qu~lions ap~ar
as foi!o~s:

The default data files to he used are N14JR2.DAT
and ,4CNT2, D.AT

Do you wish to change these file names (1’ or N)?

ThM quesuon allows the Olpera!or 10 change [he default

fde sethng. IfY is enlered. the followin~ques[ion ]s asked:

Enter the names of the new tilm to be used: (Ex.
ample NIJR437.DAT, ACNT437.DATJ

En[er the names of [he new hiAJR and ACNT files 10
be used during lhls sesmon. Separale the file names wi[h a
space.

Onw the operalor has cmfrrned the MAJR and ACNT
files, NPLOT displays ils main display menu, l%rough this
menu all NTLOT’S functions are selmted. These options
are selecled lhrough lhe use of special funclion key assign-
men~, These key awignmen~ are as follows.

fl = “ Display Chg This oplion displays the

Time” lengths of selected charge
pends.

f5 = “Search ID#” This option creates a data
buffer mntaining the resul~
from the search expression.

f6 = “List ACNT’ This option lists the cnnlenI_s
of the ACNT file.

ff = “Chart Data This option creatm a list of
Flow” all data blocks within the

MAJR file, where the selec4-
d battery”s data resides.

f%= “Exit” Terminates NTLOT

The following are pnxedure-s outlining the use of each
special function key a%signmenl,

Pracedure 1. Finding Charge Period
Lengtha (Display Charge Time)

The Display Charge Time function is used to find and
display Lhecharge period lengths of any battery cycle con-
tained withn the MAJR file. To initia[e this process. press
he f] key. NPLOT will respnd by asbng the following
set of questions:

Enter KM of data to be searched?

Enter cycle num~r of charge period to be dis.
playtxi:

Answer the question by first entering the battery ID# of
the data to be searched in MAIR file. .Semnd. enter the
cycle number of charge pencd length to be displa}-al. Once
both ques[ions are answered, NPLOT ch~ks bo[h en[ries
for a vahd respnse. If [hey are found to be invahd. [he
questions are re-asked.

NpI-DT now searches the M,MR fi]e for Lhe cyc]e
number, when found. alcmla[e the charge pericxi leng[h
based on the ,10 and ,12 tes! flag entries, Thee. the follow-
ing is displayed:

Batte~# : xxx Cycle Numbe~ xxx
Time On Charge Penal (hours): xxxx

If the cycle number is not found-, NPLOT displays the
followng:

!!~rn, no dab found for the search p~mete~.
giwen!!

NPLQT then returns to the main displa)’ menu.

Procedure 2, Generate a Temporary Data
File (Search lD#]

The Sarch ID# funclion Crules a dala buffer amtain-
ing the results obwinal for lhe search expression. ‘his data
buffer containing batteg test da[a results is then used in
creating data hs~ and ~phs. The search process s[ans OU[
by NP1OT ashn.g the following set of questions.
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Table 8. Output Generated by DATR3 Program

DATR3 Dabbase Tmnsfer Progmm

ISTATUS= 1

ISTATUS= -2

NuMREc= 664

Building &mtch File From RDATA.DAT

RDATA.DAT Fde Has Mn Zenxd !!

ISTATUS= 1
Performing !Wt on 663 Ramls
Finishd son, Start Write To TEMPA.DAT
NUMREC= 664
‘133fPA.DAT Mer Sort

Store In Da Labase: ID=507 Flag=. 12 CYCU= 99 Date= 4011.00

Store In DaLabase: ID=507 Flag= .04 CYC#= 100 Dale= 401 l.Ml

Slore In Da~base: ID=507 Flag= .06 CYC#= 1(KI Dale= 4011.03

Store In Darabase: lD=507 Flag= .07 CYC#= lCKI Date= 4011.W

Store In Database: ID=507 Flag= .09 CYC#= lCKI Da~e= 4011.W

Store In Darabase: ID=507 Flag= .&l CYC#= 100 Date= 4011.00

Slore In Dawbase: ID=507 Fla.g.,06 CYC#= lCXI Date= 401 1,~

Store In DaLabase: ID=507 Flag..l O CYC#= 100 Date= 4011 W

S:ore In DaWbase: ID=507 Flag= .12 CYC#= 100 Date= 4011.KI

AChT File 507 6928 1 7273 37

Put In CYCO File, CYCB 507 .12 ICK).O4011 .065414.0

Store In Daubase: ID=511 Flag..O6 CYC#= 34 Da~e= 4311.00

Slore In Dambase; ID=51 1 Fla.g.,04 CYCU= 34 Dale= 4011.CKI

Store In Database: ID=SII Flag=,06 CYC#= 34 Dale= 4Q11.00

Slore In Dawbase: ID=511 F3ag=.07 CYC#= 34 Da[e= 4011,~

S[ore In Database: ID=511 Flag..W CYC#. 34 Date. 4011,00

Store In DaUbase: ID=511 Flag= .04 CYC#= 34 Da[e= 4011.00

Store In Database: ID=511 Fkg=.06 CYC#= 34 Date= 4011 Ill

S[ore In Database: ID.511 Flag= .04 CYC#= 34 Date. 4011.03

S[orc In Database: ID=511 Flag= .06 CYC#= 34 Dale. 4011.03

Store in Database: ID=511 FlaE=.10 CYC#= 34 Date= 4011.CKI

S:ore In DaMbase: ID=511 Flag= .12 CYC#= 34 Da[e= 4011.00

Slore In Database: ID=511 Flag=.C)4 CYC#= 35 Dale= 4011.00

S[ore In Dambase: ID=511 ~g..O6 CYCti. 35 Da[e= 4011.00

AChT Fde 511 6821 1 7276 98

Put In CY~ File, CYCB 511 .M 35.04011.0 75414.0

Store In Database: ID=515 Flag= .13 CYC#. 26 Date= 401 1.W

ACNT File 51570871726264

Pul In CYCOFile, CYCB515 .1326.04011 .065414.0

Program DATR3 Run. 663 Records Proawd

Sofled RTEMPA. DAT Fde Has Been 2er&d!!

At Time= 8:40Ahf MOX.. 7 JAY,, 1991
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Enter ID# of datE to he searched:

Would you like to search for cycle numbers or
date? (enter CYCLE or DATE)

If CYCLE data searches are selected, the following
questions are asked.

Enter cycle number where the data -rch will
begin:

Enter cycle num her where the data search will end:

If DATE data searches are seleded, the following ques-
tions are asked:

Enter the start date and time where thedata search
will begin:

Enter the ending date and time where the data
swrch will end:

Once entering a batte~ ID# and selecling the ty~ of
search m be conducl~, hTLOT asks [he following:

Do you wish to include MONITOR &t flag in this
search @ or N)?

If N is entered, ail data records that qualifi the s. ch
expression bu[ have .60 [es! flags. will not be inc!uded IC:he
da[a buffer. Thk question is asked, due to sorm :rtstances
where a battem could generate many data recnrd> while nol
under lesl, For example. answer h’ [o this question lf the
following cmnd~tions exisl.

(1)

(2)

(3)

Them are many MONfTOR test flags (.69) and
I& ca:a IS nol needed.

Tnere are MONITOR test flags (.&J) thal span
sevemi days. and by including them, cmld
crea[e odd graphs.

The search was pre~riouslj tried, resulting in
the data buffer being filled up. %lecting h’
will CU1dew: [he number of da[a recxxds
sa~’ed m lhe dala buffer.

Af[er selemng whether or not [o include MONITOR
les[ flags. hW’LOTchecks each parameter en[ered above for

valid response, If one is found 10 k invalid! all previous

quesuons wdl be re-asked.

hTPLOT now opens the ACNT file and retrieves the first
recnrd number wilhin lhe MAJR daLa file where this data
begins. The hlMR is [hen opawl and all prmxling da[a
records are scmned. Those that satis~ the s~rcb express-
ion are cnpied MI1Othe data buffer. Omx all records are
scanned. a new menu apprs. TIIis menu is referral 10 a5
the FIKI Display hfenu, This menu mmtains a new se[ of
special funct]on key ass]gnrnen~. The following lws [hose
key ass]gnmenls.

fl = “List daLa”

f2 = “Plot Voit&Cur”

f3 = “Gfafit plots”

f5 = “New search”

f6 = “Lis[ Aw’

f7= “Help”

f8 = “End Program”

Crates battery data listings
from the mntent.s of the dala
buffer.

Creaks a graph which
plots battery voha~e and
currenl Ilom the data ccm-
tained in the data buffer.

creates various Iyp of

graphs using the GRAFIT
Software Package,

A ❑ ew search expression
can be cnlered and new data
buffer amstrucled.

Lists the emtenm of AChT
file.

Lists each spxial function
key assignment usul in this
menu.

Terminates NPLOT

The following prcxxxlurcs outline the s[eps used in
prefomn ing the funaions listed above.

Procedure 2.1 Generating Battery Data
IJstings (List Data)

When selecting this key, NPLOT crea[es a screen tha[
laks similar to Table 9. This table MS the contenLs of each
data element within a data rcmrd. -iated wllh each
da~ ][em is thenumberof spas used by [he elemen[ when
pnrtted. As dala ilems are selected, NPLOT sums the 10M
number of ptil spaces used. This value is used 10 deter-
:-x the ty~ of print mde to select in lhe following slep.

Select items by entering the code number of the da~a
element you WIShprinted. Press the E?.TER key afierenter-
ing =Ch item.

Continue selecting all lhe data elemenLs you wish
pMted. Once you’ve selected dl your choices. type -1 LO
end input. NPLOT will then ask you to selea an ouLput

devim, The prompL appears as follows:

Seied the Output Device

1 -To generate listing on display terminal.

2 - To genemte listing
normal print mode.

3 - To genenate listing
compress print male.

on system Ike printer in

on system line printer in

Enter number of output device:

Select a prim method. Nole that when hwing the da[a
10 the display termmal, NPLOT will pausse even 22 bnes.
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Table 9. Lkt Battery Data Screen

code Data Item (epece) Code Data Item (space)

1 Baue~ ID# (8) 9 Whrs Returned (10)

2 Date (7) 10 Voltage Moniior 1 (8)

3 Time (7) 11 Voltage Monitor 2 (8)

4 Battery Voltage (9) 12 Voltage Monitor 3 (8)

5 Battery Current (9) 13 Vollage Monitor 4 (8)

6 Ahrs Removed (10) 14 Vollage Monitor 5 (8)
7 Whrs Removed (10) 15 Voltage Monitor 6 (8)

8 Ahrs Relumed (10) 16 Battery Temp. (8)

17 Cycle Number (5)

18 MAJR Reoxd Number (7)

Enler Code numbers of the data items you wish Iislal.
NOTE: In normal ptil mode there are 80 chamclers acres a page. In mmpress print there are 1L%characters

am a page.
Total characters in line: XX

Enler Cde numtxr of data item you wish listed (-1 10 end):

You may alxrt lhe operation at this Lime by entering A.
Afier the listing is complete, NPLOT returns [o the First
Dfiplay Menu.

Procedure 2.2 Displaying the Voltage and
Current Graph (Plot Volt&Cur)

When you select the Plot VolWCur option. NPLOT

creates a graph lhal ploM bal[ery vohage and current. The
graph is draw’n on the screen. This szreen lades sirnllar [o
thal shown in Figure 23.

~ated wi[h Lb.isscr~n are speaal func[ion key
assignments. me following oullines [he funaions of each
key =slgnmen[.

fl = “-” Moves lef[ expand poinler
to Lheleft one data pant.

f2 = “+” Mcwes left expand pin[er
10 Lhengh[ one dala pcnrrl.

t=j = “4’” Moves n~h[ expand pointer

Kt [he lefl one dala ~jnt.

f4 = “-” Moves nghl ex~nd pointer
10 the right one data point,

fs = “PLOT’ Redraws graph original
graph.

f6 = “EXPAND” Redraws graph witi data
conuined between lefl and
right pointers.

f7= “COPY” Generates a hard copy of the
graph on the termmal defaul[
printer.

f8 = “EXIT’ Terminates PLTR48 and
turns IO CONFiG,

Through the use of s~al funchon keys fl -f4. and f6,
piions of [he graph can be selecrd and expandd, When
el:her expand pmLem is selecled. a “V” appeam on the
graph. here are letl and nghl expand @.nlem, The “k’”
points to auual data @nts on the graph. Oncf the pinters
are moved to Lheportion of the graph to be expanded, prms
lhe EXPAND key (f6). ‘Ms redraws the graph based on Lhe
data conwined between (he two ~inters.

Anolher function of the expand operation is to select a
portion of the plo! to be usul in the GRAHT plot[in~”
routines cnvered in Prcxxdure 2.3 of Lhis section.

To return (o the original graph, press the PI_DTkey (fS).
A hard aJpy of ihe graph appearing on the screen can be

Obtaind by pressingtheCOPY key (lT’),

Procedure 2.3 Generating Plots wfth
GRAFIT Utilities (Grafit Plots)

Through the Grafit Plots function, gmphs are created
using GRAPHICUS’S Grafit Software Package. Gmfi[ is a
technically onenwl gmph genem[ion package that enables
a wide variety of graphs to be desigrvxl. The graphs that are
prtiuoxl through Gratit are high quality and suilable for
technical pubhcations and formal presentations. For a com -
plele overwew on the features and apabilities of the Grafll
Sof[ware Package. refer 10 lhe GR4FIT USER’S GUfDE.
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Figure 23. Plot Volt&Cur Screen

The soflware for the Grafi[ resides in /GRAPHICUS
dirm[o~ and is very large, spanning many levels of sub-
directories. ‘Ilere are several predetlnd Gmfll command
files that NPLOT uses. They are all wntairwl in lhe
/GRAPHICLIS/GRAFIT/COMllSER_DATA directory.
These mmmand files eonlain logically ordered Grafi[ cnm-
mands used in producing a variety of graphs. Da[a is im -
porled to these command files [hrough the
GRAPH_REAL.DATA fik. This file is crea[ti by NPLOT
whenever a Grafit plo[ op~ion is selected.

When selec[ing Grafl: Plot-s, a new key menu is dis-
played. This menu is referred 10 as lhe Semnd Displa~
Menu, The following spcial func[ion kej asslpu-nen~ are
assoaated wllh lhjs menu

f] = “Single Plo!”

f2 = “Double plo[”

13 = “Triple Plo[”

f4 = “Overla! P1oL”

fs = ‘(Mulll\’ Plo:”

f6 = “Pw-rplex Plo(’”

f8= “Re[um”

Plols a single data elemen!
on a graph.

Crea[es two graphs on a page.

Creates lhree graph on a
page.

Creales a graph lha[ plots
tw-o dala elements on dif-

feren[ Y-axis.

Creales a graph lhal plots
mulliple data elemenls on a
single Y-axis.

Creates a Powerplex graph.

Returns 10 previous key
menu.

mm my EIT

Procedure 2.3.1 Creating Single Variable
Plots Using Grafit

This option creates a graph that plols a single data
element, Through this o~mlion, NTLC)T will crea[e a dala
file died GR4PH_REA.L.DATA lhal will be used to inter-
face vrith the Graflt mmmand files. Grafit command fdes
or templale 61= cmtain all M Grafi[ mmmands used in
crea[ing the various graphs. NPLOT modifies these
templa[e files to amtain the parameters enterd in th~
prwedure.

This proodure slarls out by lis[ing all dala variables
available for the graph. This hs[ s shown ic Table 10.
NPLOT lhen asks the following:

Enter Code number of the data item you wish
plotted:

Select lhe code number of [he dala ilem to be plotted
from the list shown on the screen. Mter Lhis is enlered,
NPLOT then asks the following queslion:

1s thisa CELL or a BATTERY you are plotting?

Answer this by indicating the typ of batte~ module
the selmed data item was generalal from. Enter CELL if
this dala measurement is to be made on a stigle cell balle~
or enter BATTERY if made on a mulliple cdl bal[e~.
Nex4 the following is asked:

Would you like to genemte the graph using the
9872B Plotter?

Enter Y if the I-IW872B plotter will be used to gener-ae
the graph or N if [o be created on the CRT. NTI-OT then
gives you the op~ion of atmtling this prdure. If Y is
answered. NPLOT returns to the previous display menu.
ThLSqumtion looks as follows:

Do you wish to aboti this operation (1”or N)?
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Table 10. Data Items from which to Select for Graphs

Code Number Items that muy be Plotted

1 Battery Vollage

2 Battery Current

3 Amphrs Removal
4 Amphrs Returmd

5 Wau.hrs Removed

6 Wat[hrs Returned

7 cell voltage 1

8 Ull Voltage 2

9 Cd Vollage 3

10 Cdl Voltage 4

11 Cell Vollage 5

12 Csll Voltage 6

13 Temperature 1

14 Temperature 2

15 Tempemture 3

16 Temperature 4

17 Temperature 5

18 Temjxrature 6

19 Battery Tempemmre

NPLOT [hen creates the tempmary dala buffer to be
used by the SINGLE.GRF command lemplale and calcu-
lates the scaling pammeters for the ~aph. hTLOTdisplays
the X-axis scab.ng parame[em fml and asks lhe following:

X-axis scaling Parameters:

Maximum Data Value: XXX% TM4X: XIEOi
Minimum Dab Value: XXIX l_hfIK: XXXX

(divisions) TDX: XS

Do you wish to change any of these parametem (Y
or N}?

If you answer Y 10 lhis ques[ion. the following ques-
tions are asked.

Enter ne~ value for TNIAX:

Enter new value for TMlk:

Enter new value for TDX (divisions):

Enter your values for these parameters. NPLOT then
displays the X-axis scaling paramelem again so that you can
verifi your enries. If these values lcmk okay, enter K, ‘he

Y-axis scaling parameters are displayed nexl as follows:

Y-axis Scaling Pararnelem:

Maximum Data Value: XXXX VhL4X: XXXX
Minimum Data Value: XXXX VMIN: XJCKX

(divisions) VDX: XX

Do you wish to change any of these prametem
or N)?

If you answer Y, the following questions are asked

Enter new value for VMAX:

Enter new value for VMIN:

Enter new value for VDX (divisions):

Enter your values for these parameters. hTLOT then
displays the Y-axis scaling parameters again so [hal you can
verify your entries. If these values lcok okay, enter N.

At this point, NPLOT makes a copy of lhe
SINGLE.GRF and calls it TEMPLE.GRF. NPLOT lhen
mdfm this file so that the parameters enlerd above an
be added. This is accomplished by invoking the HPl 000’s
he editor. ti[er theTEMTLE.GRF file has been changd
NPlJ3T invokes the Grafit program and passes it 10 the
TEMPLE.GRF fde. Gfafit creates the graph based on the
commands contained within the TEMTLE.GRF file. After
the completion of the graph, Gmfit terrninat= and hJIOT
erases the TEMPLE, GRFfile. Then, if the graph was drawn
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on the CRT, NPLQT suspends. To czmtinue. press the
ENTER key. NPLOT then a-a.ses the TEMTLE.GRF file,
and you are returned to the Fimt Display Menu. Figure 24
illustrates the type of graph seated using lhe Single Plot
option.

Procedure 2,3.2 Creating Double Graphs
with Grefit (Double Plot)

This option creates two graphs on a single page. Each
graph mnlains a plot of a single dala elemenl. This ptwe-
dure starts out by listing all dala variables available for the
graphs. This list is shown in Table 10.

Now, you are asked to seleu the tic numbers of the
data ilems to be plotted on the two graphs. The questions
appear as follows:

Enter Cede number of the dBta item you wish
plotted on the first graph:

Enter Code number of the data item you wish
plotted on the second gmph:

From [his pin[ on, NPLOT exales similarly to the
way il does when generating single variable p]Oh as awered

BA TTE’RY ID958,

in tbe previous procdure. One additional set of questions
are asked. It covem the Y-axfi scaling parameters forgraph
2. Figure 25 illustmles the ty~ of graph created Ming the
Double Plot option.

Procedure 2.3.3 Creetlng Triple Graphs
with Greflt (Double Plot)

This option creates three graphs on a single page. Each

gmph contains a plot of a single data e]emenl. This prme-

dure starts OU1by listing all data vatibles available for the
graphs. This list is shown in Table 10.

You are (hen asked to Wed the code numbers of the
data items 10be plottd on the thru graphs. The questions
appear as follows:

Enter Code number of the data item you wish
plottedon the first graph:

Enter Cede number of the data item you wish
plotted on the s.ecmnd graph:

Enter Code number of the data item you wish
plotted on the third graph:
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42.5 1 , I I , , I , I 4
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Figure 24. Single Plot Using Gmfit
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Figure 25. Double Plot Using Grafit

From lhis poin[ on. hTLOT executes similarly lo the
wa)’ it does when generating single variable plo[s as cnvered
in the previous prwedure. Tkeie are Iwo additional sel of
ques~ion lhal are asked. 1[ co~’ers the Y-axis scaling
parame[em for graph 2 and 3. Figure 26 illustrates the type
of graph created usm~ lhe Double Plot op~ion,

Procedure 2,3.4 Creating Overlay Graphs
with Grafit (Overlay Plot)

This option crea~es a single gaph containing the ploh
of two dau items. Each da~ ilem is plo[led on iLSown set
of Y-am .w!e. The frsl da:a IIem IS plot[ed on the Y-axis
sale show on the lefl Y-axis. The secmnd data item is
plolled on the Y-axis sde shown on the right Y-axis.

NPL13Tstans OU[by displaying a I.able containing a list
of data items 10 selecl for the graphs. _flIIs lisl IS cmt.am~

in Table 10. You are lhen asked to selea lhe cde numbers
of the da~ i[ems to be plo[led. me questions ap~r as
follows:

Enter Code number of the data item you wish
plot[ed on the primary gmph:

Enter Cm3e number of the data item you wish
plotted on the secmndary gnaph:

From Lhis pint on, NPLOT executes similarly 10 lhe
way i[ does when generating single variable plols as cmvered
in the pre~ious procdure. There is one additional set of
questions that are asked. It avem the Y-axis scaling
parame[em for secondary graph. Figure 27 illustrates the
type of graph cr~led using the Overlay P1OI Opl]O1l.

Procedure 2.3,5 Creating Multi-Variable
Graphs with Grafit (Mutti-V Plot)

This op[ion creates a single graph containing the plow
of several data i[ems. All data items are plo[[ed on theme
Y-axis scale. Ilis prwxlure sta~ OU1by kling all daLa
variables available for the graphs. This list is showm in
Table 10. You are [hen asked 10select [he @e numbers of
lhe data items to be plotled. lle questions appear as fol-
10U’S:

Enter Code number of the data items you wish
plotted (.1 to slop input):
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Seleclall data items [oplo[ and enter [hem one a[atime.
Enler -110 end your lis[. Remember that all the dala item
you select will be plo~led using the same Y-axis scale,

From this @nt on, NTPLOT executes similar to tha[
when generating single variable plot-s as covered in the
previous procedure. Figure 28 illustrates the type of graph
crealed using [he Multi-Variable Plo[ option.

Procedure 2.3,6 Creating Powerplex Graph
with Grafit (Pwrplex Plot)

This option creates a special graph designed by
Powerplex which plo[s a batlery’s load vohage, open circuil
voltage, resis!ana, and current on a single graph. This
involv= three differen[ Y-axis ~les. Ba[te~ voltage,
loaded and open circuil. is plothed on one Y-axis. reskuncE
values are plolled on anoiher, and current values on another,

This type of graph best describes the tesl resulls of
Sdium ‘Sulfur [-ypeba[tenes.

hTPLOT s~ri-s OU!by ashg the following ques[ions:

Is this a CELL or a Battery you wish plotted?

Will ~ou be plotting to the 9872 plotter (1’or h’)?

Do you wish to ahorl thisoperation @or h’)?

AU of these ques[ions are similar to lhe olhers asked in
lhe previous prbures, Likewise, this operation functions
bke the previous pr-ures with only a sigh[ difference in
Y-axis scaling questions.

You are first asked to verify the X-axis scaling values;
then to verify LbeY-axis -g for the two vollages (loaded
and open circuit); [hen 10verify [he Y-axis wAing for the
resis!am paramete~ and then to verify the Y-axis scaling
values for the current parameler. Fi@re 29 illuslmtes the
type of gmph created using the Multi-Variable Plot option.

3.6 DBPLOT Program

DBPLOT is a software program wnt[en to aeale
various ty~s of graphs from the data contained witiin the
DBAT Image DaLabase. This program was desigmxl to be
usd in mn]uncuon with one of several database command
fiie.s such as CRTI. DBPLf3T utilizes the results obtaind
through the DBFIND command.
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Figure 27. Overla~ Plot Using Grafit

DBPLOT M made up of two programs. DBPLflT and
PLTR1. DBPLOT LStie main program where all graph
parameters are se[ by the o~rator. PLTR1 contains the
software u[ilities used in consmucling lhe graphs. DBPLOT
executes PLTR1 and suspends while lhe plo[ is being con-
stmckd. Bo[h DBPLOTand PLTR1 reside in the \OPER4-
TIONS directo~.

3.6.1 Features of DBPLOT

DBPLOT is a very flexible graphic plotting utility,
mainly due do 11sability to plol data conlamed in the DBAT
DaMbase. TIMSallows a graph lobe uealed Ihal can contain
plots from several different ballenes. Also, any combina-
tion of data ]Iems can be plo[[ed on the same graph.
DBPI_f3T has to ability 10 print a Listing of the data values
before plolung lhem. Graphs mn be drawn on the CRT and
on Lhe9872B plot[er.

3.6.2 DBPLOT Operation

Before DBPLOT can be executd. a Query FIKD cm-n-
mand must be invoked. Ttms can be done m one or two

ways. The firsl, by executing any one of several database
mmmand files. such as CRT1, The semnd, by manual]:
a-sing the DBAT Image Database and generating a
s=rch expression usin~ lhe Query FIhTl cnmmand.

Afrer creating a search result by one of lhe melhds :
describal above, DBPLOT maybe exealed. TMs h done
by emenng DBPLOT a[ [he Cl prompl.

When DBPLOT is exwuhxl, the first question it ask~ is

as follows:

Have you created a file to be plotted using CRTX or
PRINTX (Y or N)?

This ques~ion is asked 10 reaffirm thaL it has be done,
Answer N if it has no[ ban done, 10 which DBPLOT will
terminate. If you answer with Y, DBPLOT will list the
results of the search on the CRT, The display is as follows:

Battery Data Plotting Program

Data Set: CD.4TA Set Numtw: XX
Total size of search result: XX
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Select desired item to be plotted vs cycle number
from following list.

6 AHRENI

8 MTIREhf

10 EOD~-
12 EODT
14 EOCC
16 EODAT
18 C}”cll’
20 RITM
22 SDSGD
24 SCHGD

26 EDSGT

28 COULOMBIC

7 AHRET
9 ~TfR.ET

11 EODC
13 EOCV
Is EOCT

17 EOCAT
19 VOLTAIC
21 RTR#

23 EDSGD
25 SDSGT

27 SCHGT

29 ENERGY

Do you want to plot data from more than one ID#
@or NJ?

If Ihe surch resul[ containsda:a from multiple bal-
lene.s. answer Y 10Lhisque.sl]on. Al w’inch @nt DBPLOT

will ask you to selea a item to be plolwl from the LIs[above.

Then you will be askexl 10 enler the bat[ery ID#s of the dala
contained in the search results.

If you answered N, you will be askd the following:

Do you want a multivariable plot ~ or N)?

If the search resull contains data from mul[lple da[a
items, enter Y to this question. You will then be asked [o
emer each ilem from the hsl above, Entei a O to end hsl.

You will now be asked the following:

Do you want a hardcopy listing of the data (1’ or N)?

If you answer Y to this question. a cQpy of the dala
Oblainti through the search resuh will be pnntd on the
syslem’s line printer.

DBPLOT Lhendisplays the following:

Data Generat4 on: Jan. 31991 at 14:00:00 pm

Variable #1: XXX (for multiple variable ploh

they’ll be listed acnxs here —)
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Date Time c} c# \’AR#l
(multiple variable items will be listed across here —)
XXX xxx XX% XXXxx
XXX XX>- XXx XXXXX
XXX XXX XXX XX3WX
XX% XXx XXx XXXXX

Do you want to transform a Variable (1’ or N)?

Answer Y to this question if you wish 10 change the
values of a variable. If so. you will be asked toen[er by wha[
factor do you uish 10change [hese values. Enter his factor.
DBPLf3T will then rechspla} [he saeen shown abo\”e,

If you answered N, you’ll be asked [he following:

Do you wish to plot this data on the CRT (1’or N)?

If you answer this quesllon N, you’ll be asked the
following:

Do you wish to plot this data on the 9872B &or N)?

Aswer Y if the graph ]s 10 be generated [here.
DBPLOT then dfipla!’s the sealing parame[em for Lhegraph
and asks you lhe following,

Xmx Adjusted to allow for integer values on tic
marks.
Xmin= XX Xmax= XXX
LO-Xaxis= XX HI-Xaxk TICDX= XX

Do you want to change these valu~ (Y or N)?

If you w~h 10 change an! one to lhese s.ca’hng para-

melem, enler Y. DBPL13T will then ask Lhe following se[
of questions:

Enter desired value for Lo-Xaxis:

Enter d&red value for Hi. Xaxis:

Enter desired value for TIC value:

Once new’ values have been enlered for each of these
pararnetem, DBPLOT will relist the values as shown abo\’e.

DBPLOT now displays (he values for the Y-axis scil-
ing parametem. If you wish, change lhese values in lhe
same manner.

Afler all scaling parameters hai’e been selec[ed,
DBPLOT asks lne following sel of ques[lons:
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Y.axis label k: XXXX
Do you want to change the Y-axis Iahel (Y or N)?

Do you wnnt to graph capacity lines (Y or N)?

Do you want to conned data poin~ (Y or N)?

If you answered Y to the first question, you wilf be
asked to enter a new label, The sand question, if
answered Y, will indic.ae on the graph where, if any,
capacity tes~s were executed. The third question, if
answered Y, will draw lines connecting each data point on
the graph.

DBP~T is now finally ready to create the graph. If
you ch- the CRT as the plot devi~, tie graph is drown
there. At the completion of the gmph, press the REf’URN
key LOmntirtue. You will then be asked if you would like
to Uti[e [lms plot on Lhe9872B plo[ter. If you selm Y, the
@aph wif.1be redmwn there,

At [he completion of the drawing, DBPLOT will ask
lhe following que.stlon.

Do you wish to plot more data from this search
result (J’ or N)?

lf you answer 1’. YOUwill relum [o the scmn thal lrsLs
(he da[a i[ems. Answer h- [o [hfi qu~lion to [ermina[e
DBPLOT.

3.7Other Software Programs

3.7,1 CI-IANGR Software Program

The CH4!!GR program LS used in mcdifying or delc[-
inS dalz elcmcn[ values wilhir lhe MA.JR file, This pr~
gram re.sides In (he GUS WORK direclory.

3.7.2 OFFLD Software Program

The OFFLD Soflu”are Program is used 10 ach)eve old
halle.~ da[a on magnelic la,ne from the MAJR dau file,
Ba[[er! dala ]s selecled per ID# and con[alns
XXXWR.DAT and XXXACN7.DAT file namm. As da[a

is remo~’ed from the h14~ file. i[ is replaced with zeros.
Th]s frees up hlA.lR record lcca[ions for fulure use.
Ach]evd fties can be cop]ed back mm lhe syslem al any
lime and their dala acussed through the use of [he NPI-OT
program.

OFFLD also contains an import option. This oplion
reads dala recmds direclly from an LU and places lhe da[a
on 10 magretic tape.

3.7.3 LISTR Sofiware Program

The LISITl progam is used 10 list lhe cm[ents of t-he
RD.ATA.DAT fde on the CRT or line pnn[cr. Da[a can be

lis[ed m ascending or decreasing order,

3.7,4 SSERV Software Program

The SSERV progmm is used to pr~ serviee request
(SRQ) from the LUS. This program worb in conjunction
with any pqram tha[ communicates with the LUs, such as
IOPROG, FLllPY, UPDATE, and 0h21X

When one of these programs enables an SRQ inlempl.

the SSERV pogrom monitcm tie SRQ line for rqmses.
When an SRQ tesponse is ~nsex$ SSERV cmdwts a series
pll of all devias on the HP-lEI bus to detem’rine the devia
that is repnding. When found SSERV transfers th~ refo-
rmationba~ through the IPRAM army, to lbe program that
enabled he interrupt. Refer to the I-IP-D3Users Manual for
a mmplele drscxssion on this pruass.

lle SSERV program resides in the \GUS\WORK
dire.ciq. This progmm is exaaned at BOOT time as a
system utility.

3.7.5 NEWID Software Program

llte NEWTD program is used to generate a new en[ry
in the DBAT Database when a new batte~ ID# is added to
lIw test facilit y. This progmm mtes an entn in the manual
master data set for the new battery. The program resides m
the \OPER4T10NS direao~.

3.7,6 DBCNT Software Program

The DBCNT program is used to remove unwanted data
entries from the DBAT Database. When data enries are
removed, DBChT then renumbem all the da[a cycle for thal
ballery, Tlus program residti in the \OPERATIONS dlreI-
[ol-J’.

3.7.7 FIXCYC Software Program

The FfXCYC pro@rn is used to renumber a battc~”s
test cycle numbers within the hf.AJR file. Tesl cycles are
renumbered in amrdance wri[h the entnes in the DBAT
Database. This program resides in lhe \OPERAfiON
dm.cto~.

3.7.8 DBUNL Software Program

The DBUN1 program is used to remove old battery
data entries from the DBAT Database. This program
remove all the da~ that pmains to a selomd balteq from
the database and places it the achieve database cAM
DBOLD. lle DBOLD Database resides on LU 18. lle
DBLJNL progmm resides in the \OPERATIONS dmxtog.

3.7.9 VWDATA Software Program

The \WDATA program is used in the HPSKh3@com-
pu[ers to l-is! batle!y daLa remrds cmmned on a DATA
DISC. This program resides in the portable Sefies 310

mmputer in the WROGR4MS’,GEN direc[og.



3.7.10 PWRPROFILE Software Program

The PWRPROFILE progmrn is used by the HIWOOO
series computers to prform SFUDS lest. TINS ~ogram
resides in the pmlable Series 310 computer in the

WROGRAMSU3A’lTdireclory.
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4.0 Basic Line Unit Operation

The FfPW30 .%ries 310 computer, when executing the
NEWBT program, aus as the lest cxmttrollerfor the six tesi
stations that make up a Line Unil (Ill). NEWBT controls
z:. hatte~ test opmtions, like darge/discharge perid-s,
connect/disconnect operations, and voltage, currenl,
temperature measurements.

In a LU, the I-IW122 Disc Drive and tbe HP3497A data
ac@sition/ctmtrol unil share tbe same HP-IB bus. The bus
h= a select cnde of 8, The HP3497A has a bus addrew of
9 and lhe HT9122 a bus addr~ of O. ?he LU’S printer is
mnnwled to a sepamle I-W-IB bus at select cede 10. The
pnn[er’s HP-IB bus address is set at 01.

‘he I-IP3497A data acquisitiordcrmtrol unit performs
lhree functions Firs~ it ex~ulm commands received from
the Iesl cnnmoller to con[rol chargeldischarge pends and
connect ~disconnec[ modes of battery test operations,
Secmd, it performs lest measurements of batteq voltages,
current, and temperatures. Third, il omtrols the testing
current on all six test stations.

All voltage. currenl. and tempeialure lines are tied
directly to each of lhe six lesl stahon patch panels. The
charge/discharge, connect /disconnat operations are per-
fonmd by dlp relay closures in the HP3497A. The ou[put
of these relays are tied directly to the nine channel balleq’
[es[ con Tol unil. Each oflhe six tes[ sta[iom has I’Sou-n set
of charge’d~charge, Conneclldlsconnect cmtrol lines, T1-Ie
relay ciosures in the FIT3497A affect digital logic stales in
[he nine chatmel control uni:, which in lum cnntrol driver
cwmits. The outputs of these driver circuits are tied [o their
assigned channel u-i[hin a dual channel relay chassis, which
roulcs balteq’ [es[ amren[s.

tiled in each of lhe Dual Channel RelaJ Chassis are
large high cmren! DCcmtaclom. Tlese conlac[ors are used
to rou[e ba[tery Leslcurrents from ei[her tie batte~ charging
uni[ during charge pncds. or to [he bad unit during
dwhar~e periods A balle~ can also be placed in an open
circuil wale (dfiamnect mcde).

Each slalion’s ba(~e~ m.slcumem level can be control-

ld in one of two ways, manually (RELAY controlled) or
remotely (D/A cmlrolle.d). Under manual mmol, hx cur-
renLs are set by physically ad-iustmg the current adjust knob
on the batteg charging uni[ and the load unil. Under remole
control, hTWBT seK [he tesl currents. Under this methcd
of ccmtroL Ihe software issues cnmmands lha[ control the
ou[pu[ of a D ‘A card conlained wilhin the HP3497A. This
D’A vol~ge OUIPW is lhen dwaed 10 either the balten
charging unit during the charge ~nod or Ihe load um[
dunn~ the d~harge Pnod. Figure 30 shows the wiring
connections associated with lh~ o~rallon.

4.1 D/A Current Programming
Calibration

Thefollowing produre identifies the steps used to
cxmectly calibrate a test station for remote current programm-
ing. This procedure calibrates the remote current
programming option of the HP6268B and HF62@B DC
Power suppl.k for use as a battery charger within the test
facility. The pure also Lists changes to an Ei@ronic
M unit= that its current output can be mntrol.bd.

Batte~ Charge Cument Calibmtion

Equipmenl needed: two 4-1/2 digit voltmeters with
clip leads, and a small Jewelers type screwdriver.

(1) Altach one voltmeteracrm current channel of
[I$SJstation 10 be calibrated. Test stalion cur-
rent channels are located in the rear of each
LU rack, on the 1/0 patch panels. Current
channels are as follows:

Channal Number Teat Station

1 1

9 2

17 3

25 4

33 5

41 6

(2) Attach other voltmeter to A$(+) and A4(-) of
terminal smip on rear of pwer supply LObc
Calibrated.

(3) Pause NEWBTbatte~ test program if exem[:
ing.

(4) Set current progmm oulput to zero. Do this bj
executing from the keyboard OLHTLT 709;

ammand, whereu)mmandisasfollows:

Teat Station Command

1 “A015,0,0”’

2 “A015,1,0”

3 “AO16,0!O”

4 “A016,1,0”

5 “AO 17.0.0”

6 “A017 .1.0”

(5) (Oplional) Install a dumm) ba[te~ at tesl sta-
[ion Ioation to h elibrated.
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(6)

(7’)

(6)

Turn pver supply’s two front panel cxrren[
adjus[ knobs fully clcdcw’ise.

Manuall! pul IessL stalion in CHARGE mode
and CO?ilT~ psillo~,

Read curren[ value on DVM 1 (off b!’ factor
of 1~). This value should be 4 VOIM, Lf
not, adjus! CURRENT ZERO and PRO-
GRAM plo~ un[il a O voltage level E read.

(9) Pu[ test slation in DISCOhlY~ psition.

(lo)

(11)

(12)

Output a current cmmmar?d of 1 Amp from lhe
keyboard. For example. tes! sta[lon 1 would
have a command as follows: OUTPUT
7@2;’’A0,15,0.1 O@”. Refer 10Slep 4 for addi-
tional infonmatlon.

DVM 2 should be reading 16.7 mV if using a
HP626SB ~wer supply or 5.0 mV if using a
HP62@B pwer supply. If noL adjust the
ex(emal mimpo[ on the back of the pwer
supply until Lhs reading is cbtaintxl.

set arrent ou[put command to zero (refer to
Step 4).

(13) Put test station in CONNECT position.
Check DVM 1 reading, it should read 4
VOILS. If not, repeat S~eps 8 through 12.

(14) Oulput aaxrent mmmand of 1 Anp from lhe
keyboard.

(15) DVM 1 should 1 Amp (.001 Voll); if it is. lhe
charge current calibration is comple[e. lf ~h~
reading is off by some small amoun:, adjust

[he power supply’s CURRENT PROGR4M
pd. But rememlxr, this may affect the zero :
current seuing.

Battery Discharge Curent Calibmtion

AC/DC Electronic bad Unit

This unil provides no external calibration adjuslmen~,
though some unik require an internal hardware modifica-
tion. This modification entails replacing a resistor with one
having a differen[ resistant% value. This will change the
factory defaul~ current programming from 1(J Volts/
150 krlps to 10 Voltsi’lm kl-lps.

If vour delerroine this modification dces nol exist,
perform the following,

(1) Remove the unit’s lop cover.



(2)

(3)

(4)

Remove the molher board from the unil. 11is
(he PC board instal.hd verdcally just behind
the front panel meters.

kte resistor RI 1, remove it, and inwrl a
150 Kohm, 1/4 Watt resistor in its place.

Replace PC board, If you have time and wish
10Ca.libralethe unit eves futlher, perform the
following:

a.

b.

c,

d.

e,

f,

&

h.

Attach a DC power supply (1) capable of
providing a 10 Amp output (HP6268B) to
the high currenl input terminals at the rear
of the unit,

At~ach a DC power supply (2) ~pable of
providing a 1 Amp outpul to J2-1 (-) and
J2-7(+) to the J2 cormeuor on the r~r of
the unil,

Turn AC power on to load unit by pressing
green “PWR” switch. Pres “I” in MODE,
“OFF’ in DYNAMIC LOADING, and
“1OA” in CURREhT RANGE.

Turn on power supp]y 1, rota[e CURREhTT
adjusl knobs fully clockwise, and set volt-
age outpul to 10 Vol~s,

Turn AC power on to purer supply 2 and
adjusl ils voltage oulput to 1(XImv.

Read frcml panel current reeler of power
supply or load; i~ sho~ld read 1 An-Ip,If

no:. ad!us[ tnmpt R1O on thr mo[her
board until [his level is cblainti.

Turn AC pwer off [o pm+’er supply 2,
power suppiy 1, and load uni[ in lhfi order.

Disconnea all luck and replacx cover on
bad unil.

Automation Technology Load Controller

For this unit [o be compatible wilh exis[in~ D/A current
programming ccmf]gura:ion, ils external currenl prograrn-
min.g chaiac[enslics mus[ be changed. This modification
entails changing a resis:ancz value that effectwely changes
the unl[’s facroq” defaull from 5 VolLs/2CE3Amps to 10
volls/loo Amps.

To install this modification, prforrn the following:

(1) Remove lhe unit’s lop cm’er.

(2) Remove lhe mother board from the unil. 1[ is
Ihe PC bard inslallei ~us[ behind the fron[
panel reelers.

(3)

(4)

Locate resistor R18, remove il, and insert a
324 Kohm, 1/4 Watt resislor in its plact.

Replace the PC board. If you have time and
wish to calibrate the unit ev”enfurther, perform
the following:

a.

b.

c.

d,

e.

f.

Altach a DC pwer supply (1) capable of
providing a 10 Anp output (HP6268B) to
the high cument input terminals at the rear
of the unit.

Attach a DC power supply (2) capable of
providing a 1 Amp output to pin l(-) and
pin 7(+), of cmneuor Jl, located on the
rear of the unit.

Turn AC power on 10load unit using switch
labeled “AC POWER. ” Put unit in
“STAND BY,” “ CONSTANT CUR-
RENT,” and meter in “AMPS” mode,
Swilcb on front panel circuil breaker,

Turn on power supply 1, rotate CURRENT
adjust knobs fulJy clcdcwise, and set volt-
age outpul to 10 Volts.

Turn AC pwer on to ~wer supply 2 and
adJLISlits VOILage output to 100 mv.

Read froru panel cument meter of power
supply or load; il should read 1 Amp, lf

not, adjust k front panel calibration tnrn -
po[ #1 until this level is obtained.

Turn AC ~wer off to prover supply ~,

~wer supply 1, and load unit in this order,

Disconnect all leads and replau cm’er on

Lmd unil.

g

h.

4.2Wiring Diagrams and Test
Stati6n Co; nector Pinouts -

AUwiringfrom the HP3497A data aquisitionkomrol
unil to the nine channel batlery test mntrol unit, dual chan-
nel relay chassis, and each test station palch pane~ gxs
t~ough a main [erminal lowion. Also, alJ wirin~ from lhe
nine channel battery test control unit to the dual channel
current cmtrol uniL, and the test station patch panels go
through this same main terminal lcxxilion. This was done so

lhal each test station u)uld be easily cmfiguxd and it makes
troubleshcmng much =sier. Refer to Drawing saion for
LU layout and electrical imerccmneus.

4-3



4.3 Line Unit Equipment Turn
On/Off Procedures

4.3.1 Equipment Turn On Procedures

The following prcmxdures Sume alJ ektrical equip
men! has its AC pcnver switched off.

Powering Up a Line Unit

(1)

(2)

(3)

(4)

Apply AC power to the LU’S UPS system.

a.

b.

c.

d.

hen AC power plug into a 120VAC
30 Amp receptacle @l% Dellw UPS),

Switch INPUT circuit brtaker [o ON psi-
lion (up),

Switch INVERTER circuit braker to ON
psilion (up).

After invefler turns on, you will hear i[.
Walt 30 seconds and toggle [he TILK?W-
FER SWITCH up and down, then up
again.

Swi[ch on AC pwer 10 the mmpu[er equip
men~. ‘flis is acmmphshed through the back
of the equipment rack. Inside the back of [he

rack is a TOPAZ pver strip. Turn on AC
power [o this by pressing the rd POWER
suri[ch. This will apply AC power to the
lim computer, HP monitor. HT’9122 disc
drive, FIP-IB bus exlender. and FIT’ThinkJe[

Pm[er.

Turn on AC Pow)er LO[he DONXER DC Power
Supply al the swi[ch labeled POWER OX.
TIIL [hen apphe-s 28 VOILS10 each of the rela!
mnmol um[s.

Turn on AC pwer 10 [he SIXba[[e~ chargem.
This is accomphshed b!” swi[ching the black
clrcuil breaker labeied LIXE to the ON pclsi-
lion (up).

(5)

(6)

4.3.2

Turn on AC pwer to the six load unils.

a. ACDC Electronic bad Unit: AC power is
turned on by pressrng tie gmxn buttom
labeled PWR on the left and right channels.

b, Automation Technology and Digitec bad
Units: AC pcwer is turned on at the switch
labeled AC POWER. Also, put the black
circuit breaker in the ON ~ition (up), and
the STANDBY/OPERATE switc~ in the
OPERATE mode (down).

If the LU cm.airrs a water chiller, turn on AC
pwer by placing the tint panel toggle swtch
in the desired mm~rawe range (switch up or
down).

Equipment Shutdown Procedures

The following prowdures assume all eleurical equip
menl is on and opmaling normally and NEWBT software
program has Wn hailed.

Shutting Down a Line Unit

(1) If the LU n~ains a waler chiLler, turn off AC
pwer by placing the front panel toggle switch
in the center pmsition.

(2) Turn off AC ~wer [o the six load units.

a,

b

ACDC Electronic bad Unit: ACpower is
lumed off by pressing the green botlom
labeled PWR on the lefl and righ[ channels,

Au[omalion Ted-molo~ and Digitec Load
Units: AC power is lurned off al [he
switch labeled AC POWER. Al-so. place
the black circuit breaker in the OFF posi-
tion (down), and the STANDBY
OPERATE swilch, in the STAh’DBY
mde (up).
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Appendix A
Nine Channel Battery Test Control Unit

‘he nine channel bane~ tesl control unil is a device
that cxmrols the hardware o~ration of the equipment used
in performing batlery tests. This unit an control the
hardware opmtions of up 10 nine test stations. Control
functions include switching tesl batleries between charge,
discharge, shoz and open circuit states. The unit also
chodrs for highflow batte~ voltage levels, high test current
levels, and for test ccmtroller (HPSOMl or HP3497A),
wftware lmkup cmditions. Refer [o Drawing section for
chassis layout and eleuncal scbernatic.

Each channel on the unit is individually controhxt.
‘he charge, discharge, short. and open cirait modes are
ccmtrolJed either locally (through use of Lheunits fron[ panel
swilches) or remotely (1-IP90M computer). All tes[ condi-
tions for =ch channel on the unit are d~played by LED
indicators.

Front Panel LED Indicators and
Switch Settings

The following is a list of all LED indl=[om, sw’itch
set lin.gs. and trim pl adjustments lwted on front panel of
lhe nme Charnel battery tes[ cmtrol unil.

COSNECT LED: inalcales when a ba[te~ uncle:
LeslISp!aced across either the charging pwer
suppl! or lhe dfichargmg ele~romc load unit.

DISCONN-ECT LED: indicates vrhen a bat[er!
under tes[ Mm a tigh resls~ance (open cuc~:t)
slate.

CO!fNECT/DISCONNECT switch located under
the DISCONNECT label is used 10manuall~
swl[ch a batlery under lesi between a high
reslslanm (oPwn circull) s~ale or loaded stale
(charge or discharge mdej.

RESET LED: ]ndlcates when a hardware alarm ccm-
diuon has been sensed,

RES= switch is lcated 10 the lef[ of the RESET
indiwor andisused10enable161modesakr
a hardware alarm has tin sensed.

REhfOlWCK4RGET) lSCH4RGE switch is ]~
caled under the RESET suilch. 11~ switch
IS used 10 manually place an elatronic loac
across (he ballery during (he discharge switch
se[ting (switch in the down position) or 10
place a power supply across lhe batlen during

the charge witch setting (switch in the middle

position), or to transfer control of the
charge/dixharge comeddiscomti opera-
tion to the test controller during the remote
switch setting (switch in the up position).

REMOTE indicator is used to display when test ccm-
trol has been transferred 10the test controller,

CHARGE indicator is use-dto display when the bat-
tery W been placd amos the pwa supply
for a charge opation.

DISCHARGE indicator is used to display when the
batLery has been placd across the eleuronic

load for a discharge o~ration.

SHORT irrdicaLoris used to display when a short
circuit has been plaad across the battery
under test.

SHORT switch is lcca[ed [o the left of [he SHORT

indictor and is used to manually placx a short
aaoss the batlery under [est.

HIGH V indicalor is usd 10 display high batlery
volrage alarms.

HIGH V alarm tnmpot compares the battery voltage
to a preset level that is set by the tesl Opratoi.

This voltage level can be changed [hrou.gh the
use of a trimp adjustment lccatul under the
HIGH V label. A vohage ~rr=pondi~: LO
this level can be read with a DVh4 cmnec[ed
acrw the red test @nL jack (lrxated under the
HIGH V indlcalor) and the GhT jack. TniS
voltage level is off by a fac[or of 10 (.99 VOILS
equah 9.9 Volts). If this omdiuon is sensed,
the battery under test is plad in ac open
circuil sule.

LOW’ V indica[or is used to display low bat~ery voll-
age alarms.

LOW V alarm mmpares W battery voltage 10a preset

lCVC1thal is X1 by the ks[ operator.Thfi
vollage level can be changed lhrough the use
of a lrirnpt adjustment localed under the
LOW V lakl. A voltage corresponding to
this level can be read with a DVM anneaed
across the red lest jack (l-ted under the
LOW 1’ indicator) and the GXD jack. Tlis
vol~ge level is off by a faclor of 10 (.45 Volts
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HIGH

equals 4.5 Volts). If this rendition is sensd,
lhe batte~ under lesl is plaoed in an o~n
circuit state,

A indicator is I.NXI to display high current
alarms.

HIGH A alarm compares the battery tesl current 10 a
preset level hat is W by tbe test opmtor.
Thk vollage level mn be changed through the
use of a trirnpm adjustment lccaled under the
HIGH A label. A vollage corresponding to
this level w be read with a DVM cmnrtected
au= the red lest point jack (located under the
HIGH A indicator) and the GN’D jack, his
voltage level is off by a Faclor of ltM (.1 Volt
equals 10 Amps). If this cxmdition is sensed,
the baltery under tesl is placxd in an open
circuiL stale.

AC POW’ER lamp indicates when AC power is ap
plied 10 lhe unil,

The AC POWER swilch applies AC power [o the unil.

SYSTEhf TIME OUT indicator is used to display
when the remote lest conlroll]ng device
(HF9CK)0 and HP3497A) is locked up. Ths
ccmdllion places all bat[enes being cmkolled
by this unit in an open circuit state.

The SYSTEM TIME OUT su-i[ch is used LOre-enable
tesl control capability to the tes~ conkoller
(HPWOU or HP3497A) aftera ume OULcrmd]-
l]on has been sensed.

L&za[ed on the back of the unil are 101~0 card slots and
a 6 pm [errninal block. Slot 1 Con[aim the un:[’s Syslem
Tlmeou[ card and slots 2 through 10 for Bat[ery 1 esLControl
cards.

System Timeout Card

The function of the syslem lime OULcircui[ is to protect
[he ba[lenes from being overcharged or discharged in the
even[ the tes[ cm[rol.ler (HP9WM or HT3497A) lc=cks up.
This is ac.comphshed by cnunting the number of minutes
between SCAN operations. If the coum is allowed 10reach
a predelerrn ined Umml, lest opmtions will be suspended

and all batteries placd in an open circui[ state. The [irneout
count is cleared at the end of each SCAN o~ration.

lle presd timeout amnt is set by a small 4 position dip
switch lusted on the system timexn.rtcad. M open switch
setting corresponds to a logic 1 level and a closed setting a
logic O level. The switch a.mnl is in binary with swilch
~ition 1 being tbe MB. AU timeaut cnunts should be set
to a numlxr ~terthan 3 and 1S than 15.

lle 6 pin terminal blink is ah used as part of the
system timeout opation. Terminal bled piDS1 and 2 are
usd to monitor the system’s timeout status by measuring a
vo~age leve]. A reading of OVolts would hdl~~e a Nrmal
system state, 5 Volts a timeout condition. Terminal block
pins 3 and 4 are used by the test mntrollw to clear the
timeout munt. Pins 5 and 6 are used by lhe test controller
to reset the System Timeout circuit after a timeout condition
has tin sensed.

Battery Test Control Card

l%ebattery test control cards l-ted in slots 2 through
10 are all idential. The ~rds an~ain circuitry used in
mnLrolling bat[e~ test operations and hardware alarm limi{
monitoring. The electronic circuitry can basically be
d]vided into three sedions; les[ cxmtrol input, hardware
alarm checking, and relay control drivers.

The lest cunlrol input section mntain circui[ry thal
allows for manual or remote battery LCSLwntml. 1[ also
alJows for an o~rernde func[ion in which all [es[ modes are
bypassai and the batlery is placed in a disconn.xt sla[e when
a hardware alarm or sys[em timaut condition exis~s.

The alarm chwtig se.ciions cmntain all the circuil~
used to perform hardware alarm limit monitoring. This
clrcui[g cmmpares battery voltage and curren[ leveh wllh
preset conditions tode[ennine if an alarm exisls. If an alarm
condition does exist, ilwillgencratea si~al lhat will dwible
all lesl mode controls.

The relay driver section czmlains high pwered ICS thal
provide 2E Volt signals used [o energize [he high currenl
contaaors ccmtainal in the Dual Channel Relay chassis.
These antaaors are used to switch [he batteg between
charge jdi=harge and amnect/dixnnnect/shoriou[ mcdes.
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Appendix B
High Temperature Control/Alarm System

Sin- the arrival of Scudium Sulfur ctll testing, an
additional mmol system was added due 10 Lbe operating
temperature range of thes calls (generally opemte at 350”
C). To achieve this, each all requires a high [emperatum
furnace and iemperamre controller. PreseMy, tie Battety
Test Facility can acmmmtile this type technology at
LU25, LU27, and LU2J3.

Each LU that performs high tempmture ksting mn-
tains an addihonal instrumentation rack. In this rack are six
temperature amtrollers, SCR units, and ovememp units. and
one nine channel interface chassis. In addilion to he rack
are six h’larshalTM Fumam. For more information on these
furnaces see the Opemlion & Maintenance hianual for Lhe
Marshallm Furnaces. Figure 31 contains a simplified
drawing of Lhe High Temperature Cmtrol system.

Temperature Control

The lempera[ure cnn[rol o~ra[ion centers around lhe
Omega CN-201O programmable mntroller. me ~T-2010
fea[ures ramp and soak func[lons (the upability to cmtrol
lhe lemperatum and i~ rale of change over a predelemrmed
[ime span). Eighl ramp and soak internals can be
programmed to hold [he le~pera[ure cnnstanl, oral a con-
slanl rate of change. hch mtemal can have a time duration
of up 10100 hours. and up to 254 re~[ cycles are psible.
For a mmplete description and opetation of this cxmlroller,
refer 10 the operator’s manual for [he Omega CN-201O.

The Iemprature czmlroller monilorsa fumaczlempera-
ture and wmpares this reading to a preprogrammed level.
The mntrolleroutputs a DCsignal that vanes propnional.1}
10 this Iemperamre deferential. The signal drives an SCR

pwer comroller that seines z< a high -~wered variable
resis~or. The SCR pou’er cmtroller varies lhe amounl of
ACvolLage applled 10the hfarshallTM Fumacx which in turn
vane-s IIS imemal chamber lem~ra[ure. Each(temperature
cmtrolleralso has Ihe abilily 10senx high and low’tempaa-

ture levels as preprogrammed by lhe operalor. Each
temperature controller is backed up by an ovenemp unit,

The overtemp unit monitom the tempemture inside
each furnace for high temperature levels as set by the front
panel dial. An>”temperature alamn rendition automa[ially
removes AC power from [he furnace. Refer to Drawing
semen for tempcramre control rack layou[ and elecmffil
schematics.

Nine Channel Alarm Interface
Chassis

Each temperature control system enntains a nine chan-
nel alarm interface chassis. This unit monitors each
temperature mrttroller for tempature alatm emditions. Lf
one exists, the unit will record the ty~ and l=tion of the
alarm. It also displays the alarm cmndition and location on
its front panel. The unit cm also rexxive alarm m=ges
b the LU. Refer to Drawing section for chaMs layout
and electrical Khematics.

Temperature Alarm Callout Con-
figuration

This funclion is presently disablul, lho~gh all hardware
is in place if il is needed.

The three nine channel alarm interfacx chassis cm-
tained within LheLhreehigh tempemlure cmmol syslems are
imerfaced 10 an IW85~3497A mmputerkxmtrol system.
The HP85 mmputer executes sof[ware that through the
HP3497A scans each channel of t-he Lhree Alarm Interfam
Chasses for alarm renditions. If an alamn is sensed. Lhe
cnmputer/con Lrol system will trigger a Sense-a-Phone
device, This de~)ice has Lhe ability 10 make telephone calls
and verbally mmmunicate messages. The vefial messages
and [heir meaning are as follows:

“LOW TEMPERATI’RE AIAIL!!f. ALERT COX -
DITIOX 1 EXI!YRS”: There has been a low
tempera~urehi-nilreached in temperature con-”.
trol system 1.

“HIGH TEhf PERATURE ALARhf, ALERT
CONDITION 1 EXISTS”: There has been
a high tempemture limil reached m [empcra-

ture mntrol system 2.

“ALERT CONDITION 1 EXISTS”: No AC power
bas been sensd in temperature control system
1,

“LOWTEMPEIWTURE A.IAIIM, ALERT COS -
D1’TION2 EXISTS”: ‘Ilere has been a low

Temperature IJTIIL reached m [em~ra[u~ con-
trol sysLem 2,

“HIGH TENIPER4TURE ALAR\l, ALERT
CONDITION 2 EXISES”: There has been
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a high temperature Iimi[ reached in tempm-
ture mnlrol system 2.

“ALERT CONDITION 2 EXISTS’: No AC pwer
has been sensed in ternpxature control system
2.

‘iLOW TEMPER4TLJRE A.M.RT@ ALERT CON-
DITION 1, ALERT CONDITION 2 EX-
ISTS”: There h= tn%n a low temperature
limil reached in tempemture czmtrolsystem 3.

“HIGH TEMPERATURE ALARM, ALERT
CONDITTON 1, ALERT CONDITION 2
EXISTS”: l?tere has been a high tempa-
ture limit r~ched in tem~rature control sys-
tem 3.

“ALERT CONDITION 1, ALERT CONDllTON 2
EXISTS”: No AC pwer has been sensed in
temperature control system 3,

‘Ile &m.s&a-Phonecan store up to five telephone num-
bers of laboratory operalors to cdl if any t~ of alarm is
sensed. Callouts start with the first telephone number in the
list. E there is no respmse, the next number will be called.
This will mnlinue indefinite until a respmse is rtxeived.
Tbe rcspmse is in Lhe form of a relutn lelephone call,
allowing it to ring nine times. l%e Sense-a-Phone will reply
with a “WARNING -AGE RECEIVED” response.

Configuring the Auto-Cailout
Function

To enable theaut~dlout funuion, the following setup
prwcdures are required,

(1) All active tem~rature channels must be ac-
tivatal on the front panel for the nine channel
alarm interface chassis. No[e: Press the
RESET button to clear all old alarms.

Table B1. Auto-Callout Configuration Table

Hi,(Lo Tempe rature Channel # Teat Station # Line Unit #

1/2 1 1

3/4 2 1
S/L) 3 1
7!8 4 1

9/10 5 1

11 ’12 6 1

19 208 VAC Power Moni[or 1

20 120 \’AC Power Monitor 1

21 /22 1 2
~j / ~~ 2 2
25 ~26 3 2

27 ! 28 4 2

29; 30 5 2

31 !3? 6 2

39 206 VAC Power Monitor 2

40 120 VAC Power Moni[or 2

41 /42 1 3
43 f 44 2 3

45 ! 46 3 3

47: 4s 4 3
49 I 50 5 3

51 [52 6 3
59 208 VAC Power Monitor 3

60 120 \’AC Power Moni[or 3
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(2) Install and run a software program in the I-IT85 Table B1 lists all alarm charnels tha[ are presenlly

calkd PHONE. configurd into the PHONE program.

(3) Mcdify the Tempemture Channel umfigura-
tion within the PHONE program; aet all inac-
tive channels 10-1.
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Appendix C
Drawings for Battery Test Facility Computer
Network Layout and Electrical Interconnects
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High Current Relay Control Chassis
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High Temperature Control System

Layout And Electrical Schematics
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